
Thor Guidance Goes 
On Production Line 
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Pre-Space Research 
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AIRBORNE SYSTEM CAPABILITY 


The Research and Development 
j[fOup at Rhetin Aircratc is currencly 
engaged in the conception, evalua- 
tion and design 0 / advanced airborne 
systems. 

The wide scope and diversified 
capabilities of this group ate evident 
in the list of current activities: 

• DRONE SYSTEMS 

• SMA1.1. MISSILE SYSTEMS 

■ EXPLOSIVE and ORDNANCE 
DEVELOPMENT 

• PROPULSION SYSTEM 
ANALYSIS 

Advanced studies of future missile, 
aircraft and ordnance requirements 
are currently under way. 



Total dscepKon is the special job of ECM . . . Electronic Countermeasores. ECM tells the 
enemy where you're nol ond whot you're not. It fences you from detection, olerfs you to 
trouble. It blinds the enemy, shields you. • ■ ECM plays a disruptive role ogoinst oil 
oggressive electronic action, smashes its pattern, draws o red herring across Its search 
paths. » » ECM is a sophisficoted system of defense designed to protect strategic 
aircraft ot minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our notionol defense becomes impregnable. 
. . In ECM, "the silent warfare of deception," LMEE, leading producer of such systems in 
the free world, contributes another special competence to world peace. Write Dept. F. 
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Aoialtwt Bwolticfe 

WEAPONS CONTROL RADAR • SEARCH RADAR • INDICATORS AND OISPLAT • COUNTCRMtASURES • NAVTGATION 
MISSILE CONTROL • AIRBORNE SONAR • COMMUNICATIONS • FUZES • AUTOMATIC TEST • DATA PROOESSINQ 


Tingreis h Our Most Imporhnt- Prodvtf 

GENERAL® ELECTRIC 


UIPMENT DEPARTMENT 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 


SARGENT 





SYSTEMS 
OF FORCE 
CONTROL 


Sargent Systems foi'ce control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 
tion and manufacturing proposal. 



AVIATION CALENDAR 

m. 64— Fourtli National Symposium, Elec- 
tronic! Reliability and Quality Control, 
Hotel Statlcr, Washington. C. 
m. 9-10-Mccting ol ,\irlincs Proyimih- 
Warning Indicator Sr -6ir Collision Avoid- 
ance System Committee, Hollvwood- 
Ilotel, Los Angeles, ■ Calif. 


Open I 

Ian. I3-15-10th ,\nmial National Conven- 

Wnten^ 'lli?l”lnn“ni‘n^Ft’ Worth'”'' 
Ian. n.17-1958 Annual Meeting, Society 
of Automotive Engineers, Sheraton.Cadii- 
lac and Hotel Statlcr, Detroit, Mich. 

{an. n-Maj 14— Lecture scries on Space 
Technology, sponsored bj* University of 
California and Ranlo•^\'ooldtidJe Cotp., 
to Ik held in Los ,\njeles. San Ijicgo and 

sity of California Extension, Dept, of 
Conferences and Special .Activities. 

Jan. H-15-Yankcc Instrument Fair 4r Sym- 

of Ametfca* (Boston,' Conn^r'eut Valiev 
and Fairfield County Sections). Ilotci 
Bradford. Boston, Mass. 

Jan. 18-31-Hth Annual Tcclmica! Confer 
cncc, Society of Plastics Engineers, Sheia- 
ton-Cadillac' Hotel. Detroit, Mich. 

Jan, 20-Winter Meeting. Pror isioiial M'est- 
cm States Section, Ific Comhustion In- 
stitute, California institute of Technology', 
Pasadena, Calif. For ,■••• - « 

G. S. Bahn, Marqnaidt 

Jan. Ibl-Infomialion The 


r: Mr. 

naft Co.. \'an 


1 . 20-21-First Annua! General Meeting, 
.Association ol Local and Territorial Air- 
lines, Washington Hotel, W'ashingtoii. 


of Southern California, Los Angele 
1 . 22-26-Fitst International .Air Sh 
(Continued on page 6) 
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TRANS-SONICS 

ELECTROSET* PRESSURE SWITCH 



Operates under severe en- 
vironment from otmos- 
pheric pressure to vacuum 
with accuracy of 2mm Hg. 


Remotely adjustable 
i a Servo System 


Xhe EUcteosec Pressure Switch offers a new and easier way 
to calibrate and set a pressure switch from a remote position. 
The contacts are automatically adjusted simply by applying 
the desired switching pressure and momentarily energizing a 
solenoid. When the solenoid is de-energized, one contact is 
securely clamped while the other contact remains free to move 
with changes in pressure. Once set, the switch will open at 
pressures below the calibrating pressure and dose at pressures 
equal to or above the calibraciug pressure. 

The Eleccrosec Pressure Switch is vacuum sealed, isolated 
from din, moisture or corrosive fluids, including the fluids 
used to actuate it. It is ideally suited for industrial process 
control applications where an adjustable switch muse be lo- 
cated in a remote or inaccessible location or where the switch 
must operate in an atmosphere which would degrade the 
performance of a non-hermecically sealed unit. Among mili- 
tary applications are arming of warheads and control of air- 
craft or missiles. Write for Technical Bulletin 1570 to Trans- 
Sonics, Inc., Dept. 7, Burlington, Massachusetts. 


TRANS-SONICS 

'PkecMotv lMMdu£m 


AVIATION WEEK, Deesmbar 30, 1957 


AVIATION CALENDAR 


for jet engines and aircraft applications 

Edgewater rings 



a' tol") iQt^rNXC. Moo™rNf^.rD"n- 



•American Welding Socieh. Hotel S.atler, 







iduated dial and aircraft thermostat, 
rraturc conditions, there is no measurable 
t, or in torsional deflection required to 

extremes is only one of the many remote 
ve advantages industry has discovered in S.S. White 
they can help you to simplify control or product design 
costs . , . speed assembly. These quality shafts range 
5, and up to 12 feel in length. The assistance of our 
j work out a flexible shaft application for your 



mm' 

USEFUL DATA on how la sileci 
I — I and apply fiexWlf shall!. Whit for 
— BullcllnSeOI. 



flight jim.ujato.rs 
reduce the risks ^ 


The hazards of missile testing can be materially lowered 
when performance is checked out on-the-ground with 
a Bendix 3>dimeasional Flight Systems Simulator, prior 
to take-off. Comprised of two basic units— a flight table 
and an electronic analog computer— the BENDDC-bullt 
Flight Simulator will foretell complete operating programs 
from launching pad to target, for rockets, ballistic and 
guided missiles and jet aircraft. It catches bugs without 
expensive trial flights, materially reduces guesswork and 
adds a valuable safety factor at both ends of the test 
shot. For complete technical data, mail the coupon. 


BEMDIX COMPUTER DIVIStOK-BENQIX EVUTION C0RP0R*tl0N 
5630 ARBOR VITAE STREET, LOS ANOELES 45, CALIFORNIA 
□ Pleme mull me inlormailoa on The Fliihl Systems SImuhli 


tenets IN WAStllNOTON, O.C., 


COMPANY. 


I CHICAfiQ 



Here is an esaoiple of how Whittaker con tailor a tieloe to a unique requirement so 
that it becomes an integral part of the customer’s.package— a pump package! 

The purpose of the pump valve assembly is to provide thrust augmentation where 
instant response is requirra. The valve is designed to open in ^ second to permit 
unimpeded flow to the afterburner pump, thus contributing to the high cEdency of 

The valve was designed in cooperation with a leading pump manufacturer for the 
afteibumer pump uM on one of the latest high thrust— light weight Jet engines. 

mum size and weight pump-valve assembly. The straight-through passage is obtained 
by use of a spherical plug which oSers as an additional advantage the ability to operate 
over a wide range of flow and pressure with little cEect on actuation time and power. 
Such fuel problems are solved regularly by Whittaker Controls’ engineers. Their expe- 
rience is available to you. 


PERFORMANCE; 

Service fluid; Aircraft fuels, Mil-F-5624, 
Mil-F-5572 

Temperature: Ambient, -85'F toplus325'F 
Fluid, -6S*Ftoplus250*F 

Pressure; Fuel-100 PS!, Actuation Fluid 
Pressure-20 to 1000 PSI 

Actuation: Piston Powered. Actuation fluid 
can be controlled by mechanical or 
electrical pilot valve. 

Life; 10,000 cycles. 


SEND THIS COUPON FOR COMPLETE INFORMATION 


CONTROL SYSTEMS 

Pud • Hydraulic • Pneumatic 
Los Angeles • Seattle • Wichita 
Indianapolis ■ Washington. D. C. 

Hempstead, Long Island 
A DiclMon of Telecomputing Corp. 



Wtiltlaker Controls 

'915 N. Citrus Ave., Los Angeles 38, Calif. 

Genii eiren: 

Please send me further infoimalloo on the Whittaker Shut-Off Valve for 
Afteibumer Pump Inlet, P/N13251S. 

Check one: □ Reference Information □ Project Information 













Four moto 


Western Gear's painstaking craftsmanship 
and technical production skill make us the 
logical source for the design and manufacture 
of missile components and complete systems 
. . , and blending of tomorrow’s electronic 
marvels with the experience gained in 69 years 
of leadership in the mechanical power trans- 
mission held. 


NOW IT CAN BE TOLD! 

Western Gear Develops 
Control Gearing for 
Nike Missile Tracking Antenna! 


The control gears and actuators provided by 
Western Gear for the U.S Army tracker in- 
stallations have for years provided nothing 
less than 100% reliability In the intervening 
years Western Gear’s engineering skill has 
moved forward with substantial progress in 
devising systems of advanced tracking tech- 
niques which will be "Tomorrow’s Headline 
Story.” 


erssir' 
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McElroy May Take Second Look at Jupiter 18 

^ Defense decision to produce both Thor and Jupiter may be altered; 
result may be abandonment of Army IR6M. 

Flexibility Governs PanAm Jet Planning 28 

^Present plans call for assignment of Pan American's first Boeing 
707-12Ts for fronsotlontic operation. 


Thor Guidance Goes on Production Line . 

P First inertial system to fly successfully in on 
in quontity by AC Spark Plug. 





'Winterized' wings keep executive 
planes flying the year round 



F lying businessmen aatajjard 
CO be grounded. Delays due to icing 
conditions can mean a meeting missed, 
a contract lost. 

But B-F.Goodtich pneumatic 
De-Icets eliminate delays — enable 
executives to plan and complete trips 
they otherwise wouldn't even schedule. 
With B.F. Goodrich De-Icers, ice 
removal is a"snap"! Small tubes inside 
the De-Icet boot inflate and deflate 
alternately to crack ice as it forms (see 
drawings at left). The ice breaks off 
cleanly, washes away in the air stteam. 
The operating cycle is completely 

You'll find B.F.Goodtich De-lcets 
on the wings of most multi-engine 
executive airplanes flying today. Busi- 
nessmen know they can depend on 
them to meet tight schedules— at any 
time of year— in any kind of weather. 
BFG De-lcets are simply cemented on 
-without stretching or mechanical 
attachments. As a result, they fit 
smoother, are easier to maintain and 


have a much longer service life. 

Installed in sectioru along the wings, 
the different sections operate alternately 
and symmetrically about the fuselage 
to minimize disturbance of the airflow. 
The inflation sequence is controlled by 
either a centrally located distributor 
valve or by solenoid-operated valves 
located in the wings adjacent to the 
De-Icet ait inlets. 

B.F.Goodrich De-lcets can be ordered 
as original equipment on planes of the 
type shown above— the Beechetaft D50, 
the Cessna 310 and the Aero Com- 
mander. Or they can be installed on 
yout present planes by authorized 
B.F.Goodtich Aviation Products 
distributors. 

For low-cost, year-round protection 

wings and empennage with De-lcets 
by B.F.Goodrich — inventors of the 
pneumatic De-Icer and leaders in the 
field since 1928. Write today for free 
De-Icet data sheet AD-301. 


B.F.Goodrich Aviation Products 

a division of The B- F. Goodrich Compony, Akron, Ohio 


EDITORIAL 


Laurels for 1957 


Once again it is the fading time of year when it is 
appropriate to take a final backward glance at the pre- 
\ious 12 tumultuous months before facing the tasks of 
tomorrow. 

The year 1957 has been a roller coaster of financial, 
emotional and technical peaks and valleys for aviation. 
It was a year in which the smug dream of indefinite 
U. S. superiority in technical weapons development was 
finally shattered by the Soviet ICBM and the Sputniks. 
It was a year in which the patterns of the past began to 
crumble and the outline of the future began to form. 
Aviation’s next year svill be filled with the struggle over 
the issues, domestic and international as well as mili- 
farv and commercial, spawned in 1957. 

■This year is one in which the list of culprits who 
should he assessed for blame would undoubtedly be 
more appropriate and run much longer than onr annual 
apportionment of laurels for achievement. But it is 
achievement we wish to emphasize, and here are tlie 
people and organizations who made major contributions 
in 1957: 

• McDonnell Aircraft Coip., Pratt & Whitney Aircraft 
and USAF Major Adrian Drew for combining to bring 
the world speed record back to the U.S. with the F-IOIA 
and its 1,207 mph. performance at Edwards AFB. 

• Douglas Aircraft Corp.’s missile division at Culver 
City, Calif., for bringing the Thor intermediate range 
ballistic missile literally from paper to production as a 
complete weapon system in 1957. 

• Neil McEItoy for taking over the Department of 
Defense wlien it was committed to a policy of expendi- 
ture slicing, production stretchouts, indifference to basic 
research and complacency about the Soviet challenge 
and courageously reversing most of these trends, proving 
himself a man of vision, courage and decision. 

• Dr. James Harold Doolittle for his ceaseless, untiring 
and often unsung efforts to fight for his country’s needs 
in research and development of new weapons and for 
creation of the airpower in being required for adequate 
national defense. 

• Bell Helicopter Corp., Vertol Aircraft Corp. and the 
Sikorsky Division of United Aircraft Corp. for bringing 
to the flight test stage gas turbine powered helicopters 
and opening the era of that machine's greatest utility. 

• Ryan Aeronautical Co. for proving in flight with its 
X-I3 Vertiplane the feasibility of jet powered vertical 
rising and landing aircraft and opening another door 
on the future. 

• Vice President Richard Nixon and Sen. Styles Bri<^cs, 
distinguished Republicans, for the courage to face 
squarely the issues posed by the Soviet challenge in sci- 
.-nee and new weapons and turning the cry for necessary 
action in this country into a bi-partisan effort. 

• United Air Lines for its improvement in passenger 
service and drive toward the top of the domestic air- 
line heap, 
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• Congressman John Moss for his tenacious and intelli- 
gent figlit against the perpetrators of secrecy in govern- 
ment and policies that deny the American public the 
right to know how its government is executing its 
mandates. 

• Lockheed Aircraft Corp. for getting its Electra turbo- 
prop transport prototype into the air several weeks ahead 
of schedule and flying its Jetstar executive transport. 

• Carter Burgess for his determined drive to get Trans 
World Air Lines back into a profitable and competitive 
spot both domestically and internationally. 

• Sen. Lyndon Johnson and his committee counsel, 
Edward Weisl, for their \-igorous, scrupulously fair and 
exceedingly informative conduct of the Senate investi- 
gation into the U.S. position in military airpower and 
new weapons development. 

• Boeing Airplane Co. for rolling out and flying its first 
production line version of the 707 jet transport. 

• Maj. Gen. Arno H. Luchmann for injecting new vigor 
and direction into a badly sagging Air Force public 
information program. 

• Convair Division of General Dynamics Corp, for the 
flight test program that made its Fort Worth Division’s 
B-58 Hustler the first bomber in the world to surpass 
Mach 2. 

• AC Spark Plug Division of General Motors Corp. for 
its development of the Thor IRBM inertial guidance 
system successfully demonstrated by flight test at Cape 
Canaveral, Flc. 

• Eastern and Western Airlines for opening nonstop 
service to Mexico by U.S. flag carriers. 

• Gen. Thomas Power, new chief of Strategic Air Com- 
mand, for moving vigorously to augment SAC’s manned 
aircraft striking force with missiles such as the Bell 
Rascal, Northrop Snark and preparing to train ballistic 
missile groups. 

• Edward P. Curtis for his excellent blueprint for solv- 
ing the knotty civil aviation problems posed by the jet 
age and the final report of his group while he served 
as special aviation facilities planning adviser to President 
Eisenhower. 

•Civil Aeronautics Board for slicing through the Gor- 
dian knot that has previously defeated all attempts to 
reallv solve the increasingly acute airspace problem. 
CAB's assumption of its legal responsibility for airspace 
allocation was the first step toward a genuine solution 
of this problem. 

• USAF's Air Research and Development Command 
for its scientific foresight in pushing research aimed at 
laying a foundation for a U.S. space program and for 
its courage in sticking to this goal despite active dis- 
couragement by the Department of Defense. 

—Robert Hotz 
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TITANIUM PROGRESS IN FLIGHT 


Modern materials extend the performance potential of today’s aircraft. And titanium 
is one of the star performers — especially titanium alloy sheet. Rem*Cru engineers, in 
co-operation with the aircraft industry, developed the techniques which bring airframe 
manufacturers titanium alloy sheet, and other mill forms, of high quality in carload lots. 


FtEM-CRU 

TITANIUM 


WericT* Moal VaraafMa Ma(af 


VVrile Dep(. AW-J2 for fhe 
Rem-Cru fieview-o free 
periodica/ presen/ing >/ie 
ia/esi data on fiionium. 


MIOLAHO, PEMMSYIVANIA 


WHO'S WHERE 


lu the Front Office 

Gwilym A. Price, board cliaimiaii, Wcsl- 
iiiglioiisc Electric Corp., PitBburgli, Pa. 
Mark W. Cicsap. Jr. juccccds Mr. Price as 
president. Also E. V. Huggins, executive 

John K. Hodnette. ewciitbr yireV«idci"t. 

Iioard. the Garrett Corp., Los Angeles. 

R. T. Silbcmi, president. Kin Tel Givi- 
Sion, Cohu Electronics, Inc., San Diego. 


ness policy. Office of the .Assistant 5 
of Defense, supply and Icgistics. 
ment of Defense, \\'as1iington, D. C 

Honors and Elections 


The Institute of the Aeronautical Sciences 
has elected the following vice president! 
for 1958: Neil Burgess, .Manager. J79 proj- 
ect, General Electric Co.; Gen. B. W. Cliid- 

Pioducts,Tnc'.; L. Eugene Root, vire' pru- 
dent and general manager, Lockheed Missile 
Systems Divaion; H. Guyford Stevec, aero- 

dean, M.I.T. School of Engineering. 
R. Dixon Speas /Associates, has been elected 

JdinH. Cleinson, vice president of Trans 
W'orld .Airlines, has been appointed an ad 
viset to the Defense Air Transportation 
Administration, U.S. Departn.cnt of Com 

dent of Texas Instruiiicnts, has been elected 
a fellow of the Institute of Radio Engineers 
'Tor leadership in the advancement of the 


Changes 


Sunnyvale Div 
Corp., Pittsbu 
Col. Leonai 


lechlin. Jr., director 
We^rlg^ouK Eire! 
Iljtniaii (US.AI', ri 
:nt. General EIcci 


Co., Cincin 
Capt. Charles E, Trescott (USN, ret.), 
mamifaetiiring niaiiagct. Zenith Plastics Co.. 
Gardena, Calif. 

Fred S. Miller, manager-solid propellant 

manufactririni, solid rocket plant, Acrojet- 
Gcncral Corp., Sacramento, Calif. 

Bertram Minta, trehnical ri • •• 


t (Dayl 


, Ohio) 


Marqnardt Aircraft Co.. \'an Nuys. Calif. 

Gerald R. Sauer, manager. Sage power- 
house operation. Radio Corporation of 
America, "Topsham, Mass. 

Werner K. Gcngelbach, as.sistant manager 
nf Air Force missiles projects, Aerophysies 
Development Corp.. Santa Barbara, Calif. 


INDUSTRY OBSERVER 

► Thor intermediate range ballistic missile production scheme at Douglas 
Aircraft Co.’s Santa Monica Ditision accommodates parallel assembly lines 
in rclatis'cly small width of factory area, indicating the possibility of fast 
cxpiinsion for stepped-up production. 

► Pratt & Whitney Aircraft is pioposiiig a new, more powerful version of its 
5,700 eshp. T34 htrboprop powerplant to the Ait Force. Designated the 
PT2G-6, the new engine would also have better high altitude charactetistics 
and otiici impiovenrents. Engine is intended primarily foe latest models of 
Douglas’ C-133 cargo transport. 

► Army's Jupiter IRBM reportedly will require a new fuel anti-slosliing 
baffle design as uell as major changes in airframe design before it can be 
placed into actual production. 

►Wright Air Development Center personnel have recently completed a 
three-week tour of the U, S. to investigate the status of ptojects lebted to 
astronautics. Aim is to reorient WADC tliinking so tlrat it can blend its 
activities into the progress being made by industry in tliis field, 

►Douglas Aircraft Co. may inscst as inuch as SIO million to Ix^in and 
accelerate sarious projects in the 6cld of space travel and related ptojects. 

► North American Aviation's Kocketdyne Division has not yet received 
additional orders for its 165,000 lb. thnist liquid propellant engines although 
Air Force Thor and Army Jupiter intemrediate range ballistic missiles, both 
of which use this powcqslant, Iiavc been ordered into jnoduction. 

►.Ait Force Iras received approximately 250 proposals for moon shots and 
space trarel from various industry companies and individuals within the 
last few months, a number of them since Russia’s Sputnik I. 

► Joint proposal to Airways Modernization Board by Sperry Rand, Radio 
Corp. of America and Airborne Instruments laboratory for design of semi- 
automatic tiaffle control data processing system, is reportedly one of tUc- 
top contenders in the AMB competition. An announcement by the board 
on its choice of contractor is expected slioilly. 

► Progress on Polaris fleet ballistic missile which has generated so much 
Nary entliusiasni includes derclopment of a guidance system containing 
extremely fast gyroscopes and small cnougli to be carried in Polaris. In- 
ertial system grew out of work by Dr. C. S. Draper at Massachusetts Institute 
of Technology whicli lias been sponsored bv Navv and Air Force. 

► Navy’s success with the U. S. Compass Island (ElAG-155) navigation 
research sliip, commissioned only n year ago (AW Dec, 10, 1956, p. 28), 
Iras put it two years ahead of its goal in navigation accuracy, Ship is capable 
of automatic pliotoelectiic star tracking in daylight, gyroscope measurement 
of latitude and accurate mcasuieinent of speed over ground; uses Ship 
Inertial Navigation System, Work is an important part of Polaris fleet 
ballistic missile program. 

► Air Force is sharoly trimming its original plans for procurement of tlie 
Lackliced I''-104. Cutback in original program for 137 wings is being felt 
most by 'I'actieal Ait Command which had planned to equip a number 
of superiority fighter uings uith the F-104. Now, USAF planners say, 
TAC will hare "not very many" superiority fighter wings. 

► Production of advanced version of sliipbome Convair Terrier anti-aircraft 
missile has been held down considerably by budget limitations below what 
Navy’s Bureau of Ordnance liad wanted. Progress on Navy’s Tartar anti- 
aircraft missile also has suffered several months’ deby because of limitation 
on Fiscal 1958 funds. 

► Soviets Iiavc incorporated mine laving cquipiiiciit on almost cverv sliip 
and submarine built since AVorld War II. U. S. Navy considers tlie mine 
threat one of its top priority problems, close behind detection and destruc- 
tion of Russiii’s 500-odd submarines. Navy, which has only 110 submarines, 
considers itself ahead of Russian sub fleet in techniques but needs more 
of every type of anti-submarine cquipmcirt and more mine countermeasures 
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PNEUMATIC CONTROL 



For the giant Douglas C-I33, Janitrol pneumatic valves 
and regulators reliably control high-pressure air. Five dif- 
ferent models were produced for this aircraft alone. 

Behind Janitrol's impressive record in aircrofi pneumatics 
is an engineering group of adequate size and experience to 
quickly design, or redesign the control you need. Manu- 
facturing routinely involves extreme aircraft tolerances, 
machining and assembly by instrument makers, and the 
ability to do something new. 

The Janitrol engineering representative nearest you will 
be happy to furnish a proposal for combining function to 
save weight and space on your new control. 

Janitrol Aircraft Division, Surface Combustion Corpo- 
ration, Columbus 16, Ohio 


J^rttTFroM. 



pneumatic controls • duct couplings & supports • heat eichangers 
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Washington Roundup 


Bureaucracy Pyramid 

Penftigon bureauewey at work; Office of Perkins 
McGuire, Assistant Secretary of Defense for Supplt and 
Logistics, non has a staff of mote than 250 people. 'llieir 
job is to overlook tlic armed forces in the areas of pro- 
curement, production, supply and transportation. By 
contrast, the office of Dudlcv C. Sharp, Assistant Secrc- 
tarv of the Air Force for Materiel, has 26 persons 
enrolled, including the USAF panel of the Amied Forces 
Board of Contract Appeals. Stiarp is in charge of USAF 
spending— the biggest procurement budget in America. 

Soviet De-Emphasis 

Latest Russian do-emphasis of armed might (see p;ige 
19) came from Soviet Communist Party Chief Nikita 
Khrushchev, who hinted that NATO countries’ declara- 
tion against the use of force plus the "development of 
science and cngineCTing in our country’’ might lead to 
reduction in Russia’s nnlitarv services. 

Moscow Radio quoted a Khrushchev speech to the 
Ukrainian Republics Supreme Soviet in which he said 
Russia’s Supreme Soviet liad viskcd the government to 
study “a further reduction . . . maintaining (the services) 
at a level fuliv insuring tlic interests of the countrv's 
defense." In addition to NATO declarations, tiie 
broadcast said, scientific and engineering progress was 
being considered because it "enables us to do this with a 
smaller expenditure of means so that the means and 
manpower tlius released could be channeled to peaceful 
construction." 

CAB Ethics 

A report by the Senate Government Operations Sub- 
committee dealing with an alleged "leak” from Civil 
Aeronautics Board of the award of a New York-Miaini 
route to Northeast Airlines is now being circulated 
among subcommittee members for approval 

At heatings last May. Raymond Sawyer, then associ- 
ate director of CAB’s International Division, protested 
testimony by Laurence Henderson, sales representative 
of Fairchild Airplane and Engine Co., indicating that 
Sawyer was the source of the leak (AW May 13. p. 43). 
Sawyer is now assigned to the International Coopemtion 
Administration in Addis Ababa, Ethiopia. 

Sen, Henry Jackson (D.-^Vash.), chairman of the 
Government Operations Subcommittee which conducted 
the licarings, plans to pnsli legislation establishing 
criminal penalties for botli CAB employes vvlio leak con- 
fidential information and for individuals who attempt to 
"pressure” Board members. The measure, which Jaclson 
introduced late in the last session, is pending before the 
Judiciary Committee. 

Embarrassing Skeleton? 

Airlines have obviously taken to heart a suggestion 
by Civil Aeronautics Board member Louis J. Hector 
that mote details on financing requirements for jet 
transports is essential before the CAB can establish the 
need for a fare increase. General Passenger Fare Investi- 
gation, now in recess for the holidays, has been dis- 
tinguished bv a parade of top Wall Street bankers and 
brokers testifying on tlic unattractive financial charactei 
of tlie airlines from an investor’s point of view. 


One banker expressed his views on airline stocks 
during the hearings bv saying lie wouldn't touch them 
"with a 10 foot pole.’' \\'hilc sucli testimony may con- 
tribute to a favorable board decision on a fare increase 
as Hector tacitly said it might, it hasn't made any new 
friends among investors. When the time conies for 
large equitv financing to covet tlic purchase of jet 
equipment, airlines mav find their dismal testimony- 
backed by full Wall Street agreement an embarrassing 
skeleton in the cupboard. 

Turn to Congress 

Meanwliile, some domestic airlines arc proposing that 
the industry turn to Congress for a fare inaease and a 
way out of its present financial difficulty, pointing out 
that a decision in the General Passenger Fare Investiga- 
tion is almost a year an-av. 

Other airlines oppose any such move on the grounds 
that Congress would shy away from such legislation. 
More important, they f^l that rate regulation should 
remain witli the Civil Aeronautics Board. 

Airlift Hearings 

House Government Operations Subcommittee on the 
Military headed by Rep. Chet Holificld (D.-Calif.) plans 
hearings on Defense Department’s airlift program 

E amptly after the reconvening of Congress, probably 
ginning Jan. 8, Among other aspects, the subcom- 
mittee will go into USAF’s new proposal to have com- 
mercial airlines operate five aircraft of Military Air 
Transport Service in the Atlantic area and five in the 
Pacific area as direct arms of MATS. The airlines want 
to lease the airaaft from MATS and use them for 
commercial as well as militan' traffic. 

Several other committees also are interested in the 
airlift situation. Senate Appropriations Committee has 
a.skcd Defense Department to submit a report bv (an. 
15 on the portion of military traffic being handfed by 
commercial airlines. The committee proposed that 
MATS sliould channel 40S of its passenger .and 20% 
of its cargo traffic to commercial lines. A special sub- 
committee of Senate Commerce Committee headed by- 
Sen. "Mike Monroney (D.-Okla.) also is making an 
investigation. 

French Bilateral 

•Breaking off of U. S.-Frcnch bilateral talks in Washing- 
ton shortly before Christmas docs not necessarily mem 
the State Department has stiffened its stand against 
French demands- TTiere are strong indications that State 
is willing to give the French air tights to Los Angeles 
but would like to receive something in return. 

Thc French, on the other hand, are in no mood for 
trading, even to the point of making minor concessions. 

The French demanded a route to the U. S. W'est Coast 
at the time Pan American World Airways and Trans 
World Airlines were getting set to begin Polar service 
from the U.S. to Paris. TTie French said the present 
U.S.-French bilateral agreement did not autliorize a 
Polar route, but they would permit U.S. carriers to land, 
providing Air France also received a Polar route. Talks 
will resume late in January or early February after nego- 
tiators have had an opportunity to discuss tlic matter 
with their respective governments. —Washington staff 
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McElroy May Take Second Jupiter Look 


Defense decision to produce Thor and Jupiter may 
be altered, result in abandonment of Army IRBM. 


By Claude Witze 

\\'ashington— There is u strong possi- 
l)ilit\- tlut Defense Scctetary Neil H. 
Mcl'.lroy nil! take a "second look” at 
his decision to produce both the Army 
Jupiter and USAF-Dougliis 'Ihor in- 
termedute r.nigc ballistic missiles. 

Informed ohsersers see these factors 
favoring reconsideration ot the program: 

• NATO “siiminit" meeting at Paris 
reached a decision to accept U. S.- 
built intermediate range ballistic mis- 
siles in principle onls, leaving the 
final decision to the individual cuun- 

• Cost of developing duplic;itc produc- 
tion line and ground equipment for 
Jupiter is substantial. Two-thirds of 
the cost of an IRBM weapon system 
is invested in ground equipment. 

• Inspection of missiles, equipment and 
facilities at the Army Ballistic Missile 
.\gcncy, Iluntssillc, Ala.; the Chrysler 
Corp. plant in W'arten, Mich., and at 
the Douglas plant in California has 
dcmonstr;ited tluit the Air force project 
is at least a year ahead of Jupiter. 
Prototype of the Thor passed its De- 
velopment Engineering Inspection with 
ease, manned ;it the site by Strategic 
-Air Command crew. 

• Increasing ]>iessuic for tcplaccment 
of W'illiam M. Holaday, director of 
guided missiles, who is held mainly 
responsible for the decision to produce 
both missiles. Iloladay's appearance 
before the Senate Pteparedness Sub- 
committee {AW Dec. 21. p. 20) has 
created fairly wide dissatisfaction with 
his handling of a key Pentagon post. 

• Successful Thor firing from Cape 
Ciinavctal, Fla., on Dec. 19. 'Ihis 
demonstration is described in autliori- 
tative circles as the first fullv complete 
and successful firing of a liallistic mis- 
sile in U- S. Iiisfoty. It was a test of 
;ill components, completely integtated- 
It flew its presaibed course and landed 
in the preselected impact area. 
Supplemental Funds 

On his retiitn from the Paris NATO 
meeting. Defense Secretary McElroy 
announced he is about to ask Congress 
for SI billion “for missiles and other 
things" as a supplcinentarv appropri- 
ation in the current fiscal year. It 
was estimated earlier that at least S100 
million would be needed to get the 
Ilior-Jupitet program moving to meet 
the promised date of deliveries to Great 
Britain and other European allies before 
the end of calendar 1958. 


■Actually, the "sholgim wedding" of 
the two missiles took place despite 
near-violent protots ftoni the .Air force. 

made less for pure military considera- 
tions than political ones. The an- 
nouncement on the eve of the Paris 
conference made it possible for the 
U. S. to seek agreement -m the use 
of IRBMs at the mceting. 

Nnw it is assumed that the "heat 
is off" because of the inevitable delays 
that will follow in reaching missile 
agreements with individual nations. In 
addition, many U. S. allies have mis- 
givings about the wisdom of letting 
their ferritorv lx; used for U. S. missile 
bases, and there arc no signs that the 
resistance will he alleviated. 

IRBM Tour 

On top of this, more facts are coming 
to light about the tour of IRBM facili- 
ties undertaken three weeks ago by 
USAf Sccrctarv James II. Douglas 
(AW Dec. 16. p. 27). Douglas was 
accoiiipinicd by Holaday. .Armv Sccic- 
tary Av'ilhcr M. Bruckcr and his two 
top USAF production experts. Lt. Gen. 
Clarence S. Irvine and Brig. Gen. W. 
Austin Davis. 


In contrast to the workable Tlior 
model demonstrated at the Dougkis 
plant, the Huntsville Arsenal did not 
have on hand any ground cqnipmenr 
for Jupiter. 

I'hc prrxUiction prototvpc had not 
been completed. 

Douglas was able to demonstrate that 
I'hor is air transportable. 'Ihc missile 
and nccessiiry ground equipment can be 
loaded in C-I2-I or C-1 55 aircraft. The 
Army ha.s not designed any equipment 
to make Ju|)iter mobile by aircraft, coii- 
centratiiig i>n future ability to move the 
vve-.ipon on the ground. 

Ready Crews 

In contrast with the uniformed Stra- 
tegic Ait Command crew prevpared to 
man the ’Hior, Douglas and his inspec- 
tion party found no USAF personnel 
ready to use the Jupiter. At the outset, 
the .Army proposed that its own sold- 
iers, experienced with the Redstone 
missile, should fake charge of the Jupi- 
ter for as much as four years, later turn- 
ing it over to Air h'orcc personnel. The 
Ait Force has rejected this suggestion, 
in,vi,sting tluit its own SAC crews must 
handle the weapon from flit heginning. 

.Anotlier strong feature of the Tlior, 
also denioustrated to the Pentagon visi- 
tors, is the fast reaction c.ipibility of 
the vvcapoii nn the launching pad. 



Transporter Spots Polaris on Launch Pad 

Trans-Erector is designed to transport Navy Polaris ballistic missile and position 47-ft. mis- 
sile on launching pad. Trailer, delivered to Lockheed Missile Systems Division bv Loconio- 
tioii Engineering Inc., is about 60 ft. long, 9 ft. wide. 8J ft. bi'gli, wciglis about '54.000 lb. 
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U. S. Reaction to Sputnik Threat 
May Have Spurred Soviet Caution 
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giuiind handling equipment, a Hior 
M{uadruii could fire its first missile, 
imte the order is given, about two and 
a half times faster than a Jupitci 
scjuadroii. 

i'or a full squadron of 15 missiles, 
it is estimated that the Tlinr unit would 
be on target ten times f.ister than its 
Jupiter counterpart if they both receive 
the firing order at the same instant. 

Ihor. on the laimchiug pad, will be 
ready 24 hours a dav with not more 
than 15 min needed for countdown. 

Germans Evaluating 
U. S. Planes in Flight 

Los Angeles— We.vt German learn 
evaluating interceptors and fighter- 
bombers for iii-ajor re-equipment of the 
new t.iiftvvaffc f-AW' Dec. LA, p. 27) is 
expected to complete in-flight evalua- 
lioii of all available airctaft Irefote the 
end of 1957. 

Final flight test was maric on the 
Lockheed F-104.A about Dec. 16. 'i’cani. 
headed by Lt. Coi. .Albert Werner, 
Chief, Tactical Tcchnie.il Rcqnire- 
iiients. German Defense Nfinistn. flew 
Ihc Grumman FllF-IF in ,i compnr.i- 
live evaluation. 

Flight tests produced a cro|} of ru- 
mors ill Europe that the Germans had 
niadc a final choice, but most infiirmed 
observers believe the situation rc|)orted 
ill Avi.vi'ion Wuiia still stands and that 
there will be no choice before spring. 

Team, which arrived in U.S. last 
week, approximately one month ahead 
of schedule, was to visit .Air l-'orce 
Might lest Center at ivdvvards .\1’B. 
Calif. Aircraft specificallv mentioned 
were the F-I04A and FllI'-lF', but 
Germany also is interested in Comair 
l''-102A and 1-I06A. Xotfh .American 
F-IOOD and I’-IOOF, Northrop N-156F 
and Republic F-IOsA. 
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Moscow— Lag between launchings of 
Sputnik II and Sputnik III may indi- 
cate Russian concern over the decree 
to which earlier launchings have alerted 
U. S. to the Soviet tcchnoiogical-propa- 
ganda threat. Sputnik I vv-js launched 
on Get, 4 and the II on Nov, 7. 

llierc arc other indinitions that Rus- 
sia underestimated U. S. response and 
now is attempting to de-cmp"hasizc her 
relative scientific and military strength 
(sec page 17). 


New Soviet 
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week that the 
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other. 



Urges Effort 

.Alexander Ncsincyauov. president of 
the Soviet Academv of Sciences, tokl 
the Supreme Soviet (|)arliamcnt) last 
week that gre-at effort will be needed 
to put Russian science ahead of science 
ill the U.S. 

"It would be most harniful," he 
vviirned. "to overestimate our scientific 
achievements.” Nesmeyanov said Rus- 
sia should emulate the U.S. in science 
and told the Supreme Soviet the U.S. 
puts money into scientific research at 
II much greater rate than Russia. 

Pdssibly with greatly renewed U. S. 
emphasis on science in mind. Ncsiiiav- 
anov CTitizcd antiquated equipment, 
useless expenditures and duplication in 
Russian scientific work and pointed out 
that the S4.55 billion earmarked in the 
new budget for "development projects" 
is only- 10% more thiiii Russia spent 
in 1952. He said the annual increase 
in the U.S. is 12% a yc.ir. 

Nesmeyanov also complained that 
the expenditure for equipment in 1957 
totaled 5,500 rubles per scientist (at 
four to the U.S. dollar) vctsus 9,000 in 
1954. He also said U.S. industrial 
firms turn 10 to 15% of their profits 
back into research work and observed 
(hat they would not do so "if it wasn’t 
profitable.” 

'240,000 Scientists' 

Hic academy chief also found good 
things to sav about Soviet science. He 
said Russia has "an army of 240,000 
scientists" now and i.s graduating 250.- 
000 technicians and speciali.vts a vear. 

"The effect of the Sputniks and other 
scientific achievements of the U.S5.R. 
is very great and the United States is 
having to admit it is behind the 
U.S.S.R. in certain respects.” Nesnicv- 

Spiitniks demonstrate not oiilv Rus- 
sia’s siipcrioritv in rocket techniques 
but also to "the great progre-ss in the 
realms of mechanics, mathematics, 
chemistry, radio technique and anto- 
matioii." he said. 

Nesmevanov told the Supreme Soviet 


that 'investment in science will be re- 
turned a hundred times." and said; "We 
have everything we need to raise Soviei 
science- to first place in the world." 

Russia's new budget, presented at 
the same time, calls for approximately 
the same defense expenditures hut con- 
linucs emphasis on heavy industry. 
Emphasis on Chemistry 

It also calls for a 53.6% increase in 
capital investment in the chemical in- 
dustry and reveals that Russia will buihi 
50% more airports next year than this 

This is the first one-year plan pre- 
sented since industrial management was 
decentralized. More than 30 industrial 
ministries have been abolished, and 
|)lanning and management of industrv 
has been divided among 90 economic 
districts. 

Aviation and defense ministries also 
have hex-n reorganized (AW Dec. 23, 
p. 17), 

Britain’s Second SR. ."iS 
Makes First Flight 

London— Siiunders-Roe's .second SR. 
5) mixed powcrplant intcrcc)itor has 
made its first flight from Boscombe 
Down. 

The second aircraft, Iniilt under a 
Ministry of Supplv contract, has what 
the companv desCTilx‘s as "considcrablv 
greater” rocket pro|>cllant capacitv than 
the first aircraft, llie SR. 53 is powered 
bv a dc Haviiland Spe-ctre rocket en- 
gine and an Armstrong Siddclcv Viper 
jet engine. 

'Hie first SR. 53 made its maiden 
flight on May 16. 

Both aircraft arc being used in a 
flight test program to obtain data for 
the advanced SR. 177. 


AIA Estimates Industry Sales 
Were $11.5 Billion in 1957 


Wasliington— Aircriift Industries Assn, 
estimates that 1957 sales for the a\ia- 
tion industry were Sll-5 billion, up 
from S9.5 billion in 1956 despite a slash 
of 100,000 in eniploynicnt and wide- 
spread contract cmcellations. 

I'ot the coming year. AIA president 
Orsal R- Cook anticipates the indus- 
trv will roll up sales of more than SIO 
billion- By the end of the year, he 
siiys, dclis-cries of guided missiles will 
account for more than 35?k of the 
totiil military business. 

AI.A c.spccts anploymcnt will con- 
tinue to decline, going well below 

SOO.OOO and that some plants «ill 
be closed. Present total employment 
is approximately 845,000. At the same 
time, there will be new facilities pro- 
vided. particularly for research and de- 
velopment and production of newer 
tvpcs weapons. 

Backlog S14.4 Billion 
Backlog of unfilled orders at the end 
of the third quarter of 1957 was S14.4 
billion, compared with 518.4 billion 
for the same period of 1956. A year 
from now, AIA predicts, at least half 
of tlie military backlog will be in or- 
ders for guided missiles. 

In an annual summary of the indus- 
try’s situation. Cook calls 1957 "the 
most extraordinaty in the liistorv' of 
the aircraft manufacturing industry." 

Clearlv referring to the financial 
crisis of last summer, which culminated 
in a limitation on the amount of monev- 
USA!’’ would piiy on each contract re- 
gardless of delivery schedules, Cook 
.vavs AIA mernher compiinies antici- 
pated a graduiil decline, 
lire financial aisis, however, turned 


Avionic Sales 

Wasliingtoii-Elcctconic Industries 
Assn- savs military prucurdment in 1957 
account^ for half of the indiistrv’s sales. 

Total defense deliveries aecounted for 
S3.5 bilUoii of the year’s $7 billion in 
sales. Military sales are expected to in- 
crease in 1958. 

Dr. W. R. G. Bilker. FIA president, 
predicts that electronic irustnimcnts alone 

1'mdilionarradio and television sales 
in I957 accounted for only 21% of the 
indiistrv’s total, Baker said this business 
has not declined, but mnitarv and com- 
mere,., sacs ave e„ exp, n mg more 


the gradual decline into a near-panic 
that nas stopped only when Russia vis- 
ually demonstrated its technological su- 
periority with Sputniks 1 and II and 
reversed some or the administration’s 
financial policies. 

Before the Soviet launching of its 
satellites, the Defense Department or- 
dered contract stretchouts, ptograni cm- 
ccllations, limits on overtime, lower 
progress payments. Tlicsc cut employ- 
ment. closed some plants and slashed 
cx|>c, ISC'S, Meanwhile, the industry was 
asked, at least by its biggest customer, 
the -Air Korcc, to finance more of its 
own work. 

Policy Reversal 

I'hc policy reversals followed public 
reaction to the Russian successes. Bv 
tile end of tlic year, many of the re- 
strictions had been removed, missile 
and space projects were being accel- 
erated and tlicrc was strong likelihood 
that more monev would be made 
available. 

Cook made it clear that the lag was 
not due to airaaft industry failures, 
lie pointed out that there ate 45 an- 
nounced missile projects under devel- 
opment or in production and that .AIA 
meni!x:t companies iiavc major roles in 
the program. 

Tlie AIA survey points mit that there 
is no relation bebaecn the 1957 record 
sales figures and production of military 
aircraft. Deliveries to the .Annv. Navv 
and USAl' declined from 6.800 uniti 
ill 1956 to slightly more than 5,000 in 
1957. On the other hand, iii addition 
to tlie missile output, commercial sales 
for the first time topped 52 billion, up 
mote than 5500 million from the pre- 


inflation Ups Cost 

Inflation was blamed for part of the 
changes. Index of aircraft materials 
averaged 152 as compared with 109.2 
in 1950. .Avenigc hourly earnings were 
S2-56 as compared with 52.27 iu 1956. 
Tlic average work week was down from 
42.1 to 40.5 hours in the war. 

Otlier figures from tlie AIA report: 

• ITollar value of commercial deliveries 
went up in 1957 to 5725 million, from 
5454 million in 1956. Airlines bought 
525 planes, compared with 206 in 1956. 

• Value of utility aircraft deliveries will 
be about 5100 million, the same as 
1956. llic mimhet of units will be 
down to 6,200, compared with 6.778 
in 1956. 

• Ratio of camiiigs to sales is expected 
to suffer from unusual changes in mili- 
tarv programs, k'or the first nine 


mouths, sales note 54.9 billion, coni- 
[jared with 53.8 billion for the same 

E eriod of 1956- Earnings increased 
•om S112.6 million to 5120.1 million 
in the same period. Rate of earnings 
to sales drojsped from 2.9% to 2.4% . 
• Unfilled orders for jet and turboprop 
transports went up. 'Ilicre were 508 
units, valued at 52.8 billion on the 
hooks lust Oct. 31. Total transport 
backlog at that time was 695 units, 
compared with 878 for tlie same period 
in 1956. 

• Average employment for the year vvas 
880,000, up from tlie 1956 average of 
814,000. ’nicre was a high of over 

900,000 in the first six months of the 
year but it lias been declining since. 
• Average weekly earnings in 1957 were 
S97. u|s from the 1956 average of 
595.57. Total AIA payroll cost for the 
year will he more than 55 billion, not 
including payrolls of suppliers, subcon- 
tractors and vendors. 

Rotio of Earnings 
Cook estimates that the ratio of 
earnings to sales will continue to slide 
in 1958. High level of sales will con- 
tinue because of increased deliveries of 
missiles and commercial transport air- 
craft. 

Military business will depend to a 
large degree on congressional reaction 
to tlic news from Russia and the public 
reaction to Soviet advances. Current 
close scrutiny of the nation’s defense 
posture continues the state of industry 
Uncertainty- 

Science Data Center 
Proposed by Stanford 

Stanford Research Institute has pro- 
posed to the government cstablislimcnt 

comparable to the Soviet All Union In- 
stitute of Scientific and Tcclinical In- 

Stanford savs that snch a facility 
could iu effect increase this country’s 
force of creative scientists and engi- 
neers by 25% simply through time 
saved in laborious literature searcliing, 
plus the uiikiiovvii but possibly greater 
saving realized by reducing duplication 
of research effort. 

raiUire to comprehend the serious- 
ness of the information handling prol>- 
1cm will iiicre.isinglv entangle our tccli- 
nological society with niircad literature 
and unused knowledge, the research 
facility savs. 

Tlie program proposed by Stanford 
would consist of two steps: 

• Interim |>hase. Because of the exist- 
ing Soviet military threat, an immediate 
effort should be made using conven- 
tional survey teebniques to define tlic 
scope of present technical information 
processing activity in this country. I''or 
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this phase, there is neither the time 
nor need for a profound systcms-analysis 
of information processing operations. A 
valid statement of the size and general 
nature of the requirement will suffice. 

h'rom the sutvev data, the amount 
and kind of demand that exists for col- 
lection, translation, abstracting, codifica- 
tion, storage and dissemination must 
be determined. With this information, 
the first national technical information 
center can be established on a stopgap 

Tire initial operation will be awk- 
ward and inefficient, and the use of 
essentially manual tccliiiiques will re- 
quire a great many pcoplc- 
• Final phase. Once steps arc under- 
way to meet tlie immediate challenge, ii 
general attack enlisting the skills of 
many branches of science must be made 
upoii the ultimate problcm- 

Tlie contributions of psychology, 
library science, linguistics, semantics, 
lexicography, electronics and infomia- 
tion tlicory will provide the basic un- 
derstanding of the component parts of 
the problem. Tlie techniques of systems 
analysis and operations research may be 
used to correlate these various parts and 
to define the characteristics of the com- 

^ This final system must be based upon 
a knowledge of the learning process 
and problem-solving mechanisms of hu- 
mans. machine translation and codifica- 
tion of languages, memory and data- 
processing systems, remote reading and 
printing equipment, plus information 
pattans and inquiry characteristics for 
cataloging of assembled data. 

Development of the ultimate system 
is beyond the capacity of any one or- 
ganization anywhere, Stanford says. U 
will require the participation of many 
teams front industry, universities, re- 
search institutes and government lab- 

The Soviet Institute, founded in 
1952. now is staffed by mote tlian 2,300 
translators who ate backed by mote 
than 20,000 scientists and engineers 
who act as part time translators and 
abstractors. Tlie function of tire In- 
stitute is to accumulate the published 
tcclinical literature of the world (some 


New C-133A Contract 
Received by Douglas 

Santo Monica, Calif.-DmigUs Air- 
craft Co. has received an ad^tioiial S40 

C-133A turboprop cargo liansnoil from 
USAF's Air Materiel Cnnimand. 

I’hc new contract for the cargo plane, 
which can be modified to transport Atlas 

siles. will extend pioduction of the air- 
craft into 1961. 


10,000 journals from 80 countries), 
process it and make available tlic in- 
formation it contains in the most use- 
ful form possible. 

The Institute is sufficiently success- 
ful so that prominent American scien- 
tists have said that tlic best way to find 
out what American science is doing is 
to read tlic Russian literature. It is 
painfully apparent, Stanford says, that 
no comparable facility exists in the 
Western world. 

Aviation Week Reports 
Editorial Changes 

Two major appointments on Avi- 
ation Week’s editorial staff were an- 
nounced last week effective |an. 1, 
1958. William Gregory will become 
managin| editor and Michael Yaffce will 
join the engineering staff specializing in 



W. H. GREGORY 


Gregory has been an associate editor 
of Aviation Week in New York since 
earlv 1956. He learned to fly in civil- 
ian lightplanes in 1942 and won his 
Navy pilot’s wings at Corpus Christi, 
Tex!, in 1943. He served as a carrier- 
based fighter-bomber pilot in the Pa- 
cific in three major invasion campaigns. 
He flew Vought F4U Corsairs and 
Grumman F6F Hellcats. lie is still ac- 
tive in the Naval reserve. Gregory is a 
graduate of the Creighton University 
journalism school at Omaha, Neb., and 
came to .Aviation Week from fiv e years 
as a reporter and desk man on the Kan- 
sas Cih- Star. Previously, be bad worked 
on other dailv newspapers in Colorado 
and Iowa. 

Yaffce comes toAviAiioNWEEK from 
the .American Rocket Society where he 
lias been managing editor of its bvo 
technical journals. Jet Propulsion and 
Astronautics- Yaffce studied at tire Uni- 
versities of Chicago, New Mexico and 
Rome. Italv, and lias a bachelor’s de- 
gree in chemical engineering. 
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MICHAEL YAFFEE 


After completing his education, 
Yaffce worked at the U. S. Anny Pica- 
tinnv Arsenal’s higli explosives depart- 
ment and the Turbine Division of Gen- 
eral Electric Co. Yaffce vvas an associate 
editor of Chemical Week, a McGraw- 
Hill publication, for four years before 
joining the American Rocket Society as 
managing editor of Jet Propulsion. 
When the society began piiblisning its 
second magazine Astronautics early this 
year, Yaffce also served as its managing 

Leduc 0.22 Prototype 
Burns During Takeoff 

Paris-Single existing prototype of the 
French Lcduc 0.22 ramjet interceptor 
vvas virtually destroyed last week when 
fire broke out during takeoff at the 
Istres Test Center. 

Test Pilot Jean Sattail managed to 
brake the interceptor by using drag 
chutes but major portions of the air- 
CTaft were destroyed by fire. The pilot 
escaped without injuries. 

Leduc interceptor primary power- 
plant is a ramjet though a single 
Sneema Atar D.3 turbojet is installed 
within the aircraft for use during the 
slow speed portion of its operation. 
Prototvpe first flew in December, 1956 
and had made 140 flights over the past 
vear despite long penods of grounding 
for modification. 

Accident probably means all develop- 
ment work on the Leduc ramjet project 
will now come to a halt, lliis is be- 
cause the government several months 
ago canceled the second Lcduc ptoto- 
tvpe despite the fact it was nearlv 80% 
completed (AW Oct. 7, p. 31). Ait 
ministry technicians, who have finan- 
cially supported Rone Lcduc since his 
first ramjet experiments in the early 
1930s, recentiv began to vsitlidraw this 
support since much of Leduc’s earlier 
lead over other types in development 
had been lost. 
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MOONEY MASK 22 light Min, scheduled to come on the market in 1960. will sell for less than S30.000. Profected price nniv' is S27.SOO. 

Prototv|ie lias two Lvcoiiiing 190 h|). engines but production model prubablv will have 180 hp. powerplants. Cnnent plans call for 35 
gal. tip tanks and 1 5 gal. tanks in the rear n< each nacelle, but center of gravity requirements may change this layout. 

Light Twin Heads Mooney Growth Plans 


By Craig Lewis 

KetTville, Texas— Mooney Aircraft 
Co. is expunding its line of aircraft niid 
adopting new sales techniqiie.s in a 
dris'c to increase its share of the iii- 
ert.isingly competitive market for hglit 
business aircraft. 

Mooney completed its first Si mil- 
lion sales s car in the fiscal period end- 
ing October 31, and the coinpans’ 
timied a S9-4.000 jjrafit on that recottl 
lolumc. Sales ate expected to nt-.ith- 
double io 1958. These are the aircraft 
Mooney will market in an effort to in- 
crease its share of the excaitise air- 
craft matket. 

• Nfark 20A— More pmvcrfiil compan- 
ion to the standard Mark 20. It is 
equipped with a 180-hp Lycoming en- 
gine and will Iw available catlv this vear. 

• Mark 22. a light twin version of the 
Mark 20, is now in the prototvpe .stage 
and is scheduled to be ready for the 
market two vears from now. 

Light Twin Details 

Norman Hoffman, Mooney’s execu- 
tive vice president and director of 
sales, predicts that sales volume will 
increase 75% in 1958. To back tip this 
prediction, Iloffimm is organizing a 
' reatly expanded sales prognim. And to 
kec|) its salesmen in aircraft, Moonev 
plans tu triple production rates by next 

Wlicn it conics on the market catlv 
in 1960, the Mark 22 will be the biggest 
aircraft in the Moonev stable, although 
the change over the hlark 20 is mote 


in performance than in size. Moonev 
expects to sell its new light twin for 
less than 530,000, and right now the 
price is probably sclicdnlcd to be in 
tlic neighborhood of 527,500. The 
liglit twin is essentially a Mark 20 with 
two engines. Tlie prototype is a Mark 
20 airframe with two Lycoming 1 50-hp. 
engines. Nose of the fuselage is 
stccainlincd and a large dorsal fin has 
been added to improve stability. Proto- 
type will probably make its first flight 

Control Change 

Only other major change in the air- 
frame is rcmov-,il of the Mark 20 fuel 
tanks in the wings, giving the laminated 
spruce wing greater strength. Some 
clianges in controls ate necessary to ac- 
commodate the new powetplants, and 
it may be neces.xary to make the rudder 
larger, although the vertical stabilizer 
is expected to remain the same size as 
the standard Mark 20 fiii. 

Mooney plans to give the Mark 22 
a range of I.OOO mi. Current plans 
call for 35-gal. tip tanks and a 15 gal. 
tank in the rear of each nacelle but 
determination of center of gravitv re- 
quitements will effect final fuel tank 
arrangements. 

Mark 22 will have a cruise S|jccd of 
at least 200 mph., and rate of climb 
will be in the range of 1,500 fpm. Gross 
weight will be 3,150 lb. Alflioiigh the 
twin prototvpe is powered with 1 50-hp. 
engines, the procluction Mark 22 will 
probably have 180 hp. engines. Hoff- 
man believes the Mark 22 will be very 


attractive to the company flying an 
executive who wants to cruise at 200 
mph. vvith the safety of two engines, 
lie also cites economical operation and 
a price tag under 530,000 as grexit at- 
traction for corporate airctaft operators. 

Demonstration flight in the Mark 
20A prototype shows a marked improve- 
ment in performance over the Mark 
20. New engine in the Matk 20A is 
a Lycoming 0-360, and the new power- 
plant raises cruise speed from the Mark 
20’s 165 mph. to tlie 180 mph- range. 
Only external difference between the 
two aircraft is a slightlv larger airscoop 
in the Mark 20. 

.Mark 20A will have a rate of climb 
of 1,200 fpm. Gross weight will be 
the same as the Mark 20's 2,430 lb. 
Range and other performance are about 
the same as the Mark 20. 

CAA Certification 

Mark 20A prototype is currently in 
its Civil Aeronautics Administration <xr- 
tifieation program. Mooney expects 
Mark 20A production models to start 
off the line and be available as soon 
as certification is completed— probablv 
bv next month. 

Mooney will build both the Miirk 
20A and the Mark 20. Theory is that 
tlictc will be a number of operators who 
will want to stick to the 1 50 bp. engine 
because the SO octane gas it uses is 
mote widely available than 91 octane 
required bv the 180 hp. avginc. Exact 
ratio of Mark 20As and Mark 20s in 
tlic production line will be detcmiiiicd 
after a sales pattern becomes evident, 
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Kxact price for tlic Mark 20A has not 
been set, but it will cost between SI. 000 
and S1.200 more than the SB.750 
Mark 20. A miiiiber of iclatirely nhnot 
changes liavc been made in the Mark 
20 to gire the 1958 model mote sales 
appeal. These new features will also be 
on the Mark 20A. New Mark 20 has 
a shock-mounted instrument panel, and 
the rear seat has been moved back two 
inches to provide more leg room for 
passengers. New paint has also been 

.An access panel has been added on 
the left side of the fuselage behind the 
cabin for easy inspection and mainte- 
nance of powerpacks and other equip- 
ment for electronic systems. The air- 
plane also has a new 55 amp. battery 
and 55 amp. geiterafor to handle heavier 
radio equipment. 

Stable Production 

Moonev's SI million sales year rep- 
resents an upturn iit company fortunes 
after some Van years. Hoffniaii and 
President llal Rachal took over man- 
agement of the company in 195-4. De- 
velopment of the Mark 20 was com- 
pleted and sales have been growing each 
vear since 1955. although a scries of 
reverses kept the coinpviny’s financial 
picture pretty dark until the 1957 fiscal 
vear. Production rate is now stabilized 
at one airplane every tlircc working 
days, but this will be stepped up to 
one evCTV two dvivs this spring, and by 
siinnner the asseinhh line is scheduled 
to produce an airplane every day. 

Slooney produced about 90 airplanes 
ill the last fiscal year and sold over a 
hundred- The extra aircraft came from 
,1 backlog that had piled up. hut the 
company has worked this daw n to the 
point where it now has onlv tlic nor- 
mal backlog of eight to ten aircralt on 
hand. Ivxpansion of production facili- 
ties has been planned several steps to 
accommodate higher volume and new 
airaaft. A separate building for mctal- 
vvoikiiig lias Imen built, and a new 
building will be constructed to handle 
|xiinting functions. 

In the present production facility, a 
second floor will be extended over the 
assembly area to provide more assem- 
bly room on ground floor. Wlien the 
Mark 22 goes into production, or when 
Mark 20 production exceeds two a dav. 
Moonev will build long sheds for as- 
sembly work only, and the present 
building will be used for subassembly 
working. 

To provide the sales organization to 
merchandise Mooney's new aircraft, 
Norman lioffman has spent the past 
vear building a sales program practicallv 
from the ground up. Dining 1957, sales 
manager R. S. Martin was hired, and 
two sales representatives were appointed 
to covet the U- S. on a regional basis. 

Sales rep \V, R. Mullin operates out 
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of Midland, Tex', and covers the coun- 
try from the plains states out to tlie 
West Coast. J- Miller covers the mid- 
west and the Great Lakes region. Both 
travel extensively, giving dealers and 
distribntois factory sales help and 
recruiting new dealers to handle the 
Moonev aircraft. 

Nfoonev has 55 dealers and distrib- 
utors in the U. S. and lias distributors 
in South America. .Australia, Europe. 
South Africa, Mexico and Canada. Ex- 
port sales are currently 8-10% of total 
volume. A third sales representative will 
be added to the organization when 
William Wvatt finishes Iris training. 
Wvatt trcentlv made two attempts to 
fly nonstop between Galveston, Tex. 
and Rome in a Mark 20. He turned 
back on the first flight, but be and his 
overloaded Mark 20 flew -4.957 mi. on 
the second flight befoto ditching off the 
coast of Spain. 

When he ditched, due to bad weather 
and icing conditions. W'v-att had been 
in the air 57 hours and still had enough 
fuel to reach Rome. After ditching, 
flic Mark 20 floated easilv without the 
aid of the extr.i tanks in the cabin, and 
it was lowed ashore by a fishing boat. 
New Soles Programs 

In addition to its new sales organiza- 
tion. the companv is introducing two 
new sales programs in a drive to enlarge 
field sali-s efforts and make its airnafl 
available to mote business operators. 

I'irst of these is a new sales repre- 


AA'ashington— Renegotiation Board in 
I'iscal 1957 found eight U. S. airfriime 
inamifactureis holding S55.6 million 
ill excess profit on reiiegotiable salts of 
S5.805.000.000. All of the refund 
orders have been appealed to the tax 

The Board's deteiiniiiations were re- 
leased in its annual report last week 
without identifving the comiianies in- 
volved- The report .ippeaved in the 
midst of signs tfrat the new Congress, 
convening next month, will fate a 
heated demand for review of the Re- 
itiation Act. 

titles, stimulated to a great degree 
by expcricncrs of the aircraft industry, 
ate calling for re-examination of tlie 
law. Major change sought will be a 
firm foniiula for determining vvliethcr 
or not profits are excessive. 

Spurring interest at this time is the 
f.ist transition now under way from 
manned aircraft to guided missiles. A 
USAE contract expert pointed out to 
.Aviation Week that the military serv- 
ices, buying conventional aircraft tor 


sentative program designed to supple- 
ment efforts of dealers and distributors. 
1‘ixcd base operators and other otgini- 
zations which can't take on full-time 
Moonev sales responsibilities will be 
commissioned as sales agents to do con- 

I'hesc sales representatives will co- 
operate with the dealers in their areas, 
working for a recommended commis- 
sion of 10% of gross profit- Dealers 
are expected to recruit the sales repre- 
sentatives in their areas, make flight 
demonstrations, handle trade-ins and 
help sales representative close his deal. 
Hoffman predicts that Mooney will h.ive 
500 sales representatives commissioned 
within six months. 

Second program is a co-op plan for 
getting businessmen into the Slark 20 
if they can't afford to buy one. Under 
this plan, dealers will sign up business 
executives for membership fee of S200 
a year and dues arc SI 5 a niontii. Tlicsc 
members will be able to fly a fully- 
equipped Mark 20 for SIO an hour, 
compared with normal houth rate of the 
Mark 20 of S20. The manufacturer 
figures that under this plan, it would 
cost a member nine cents a mile to 
travel even if he only flies 100 hours 
vear. Estiinatiiig operating cost and in- 
amie for dealers on the basis of -i 
miniiiiuin of ten members each averag- 
ing 60 Itours a vear, Mooney figures a 
dealer could make a profit of S5-I6 per 
fiving hour for eaefi aircraft on the 
basis of 600 hours flown per year. 


-10 years, have almost no experience 
with missile jiroduetion contracts. 

In general, this movement into a new 
field will complicate tlic job of cost 
estimating and tend to make the De- 
fense Department more conservative 
in its attitude toward the second guess 
provided bv the Renegotiation Act. 
Industry Protests 
Despite loud protests from industry, 
it is not expected that govermnent 
procurement officials will lend support 
to any drastic change in the situation. 

On the otlicr hand, it is recognized 
that more weight must be given to the 
virtues of the fixed-pricc-vvith-inaiitive 
contraet. lii this asc, US.AK has been 
working away from the cost-plus-fixed- 
fee arrangement- Contractors arc being 
encouraged to sign inceiitivc-tvpc deats 
vvitli the assurance tliat tlicy will be re- 
warded for good perfonnaiicc. 

William M, Alk'n, president of Boe- 
ing .Airplane Co., says claims against 
liis company by tlie Renegotiation 
Bixird vvoulcl t-ake back eaniings al- 
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Renegotiators Ordered Industry 
To Refund $33.6 Million in ’57 


ready given as an incentive for supe- 
rior pcrfomiance. 

"Wc were able.” Allen says, "to pro- 
duce at less than estimated cost at 
gtCitt savings to the Government. 

"A large part of the amount the com- 
panv received for achieving a better 
than anticipated result is now re- 
claimed bv the government under the 
Renegotiation Act. 

Halts Incentive 

"1 submit that tliere is no surer way 
to kill incentive than to have one 
branch of the government offer a con- 
tractor increasrS earnings for superior 
performance and then liavc another 
branch of the government take these 
earnings away several years later." 

Allen called for amendment or re- 
peal of the law, charging that it is 
liannful to our security. 


Rep. William K. Hess, (Rem.-Ohio), 
ranking ininoriri' member of the House 
Armed Services Committee, sav-s lie 
does not believe the Renegotiation Act 
was intended to reclaim earnings that 
were given as a reward for substan- 
tial cost reductions. 

Hess also cites the long delay— as 
much as four vears— in redetermination 
proceedings. He savs the aiticisms call 
for careful study and indicates that he 
will press for action in the new con- 
gressional vear. 

The Board’s annual report makes it 
clear that the aircraft industry is a 
prime target in tenegotiation actions. 

During the fiscal year ended June 50, 
there were 395 determinations of ex- 
cessive profits. Of these, 557 resulted 
in bilateral agreements between the 
Board and the contractor; the other 58 
in unilateral orders tliat money be re- 


funded. Eight of these orders were 
given to aircraft companies. 

Tlie airframe companies were found 
to have 67% of the excess profits witii 
the other 53% split among the 50 
orders given to fimis outside the air- 
frame industry. In dollar value, the 
S33.6 million demanded from eight 
aircraft companies compares with S16.7 
million souglit from 50 companies in 
otlier fields- 
Targef of Criticism 

Tlicre is some feeling in the Penta- 
gon that recent aiticism of the Board 
is the result not of the law itself but of 
the wav it is currently being ad- 
ministered. There ate charges that the 
Board is nit-picking, that it puts too 
much weight on a company’s net vvotlh 
and that it too seldom pays attention 
to an outstanding production job. 




SIKORSKY S-«2, shown here in artist's conception, has flying boat hull, turbine engine. It uses many S-55 components. 


Sikorsky’s New S-62 to Use S-55 Parts 


Stratford, Gonn.— Gas turbine pow- 
ered. helicopter with a flying boat liull 
and using proven, long-life |Xirts from 
the S-55 is under construction bv' 
Sikorsky Aircraft Division of United 
.Aircraft Corp. and will make its first 
flight in the spring of 1958. 

The new lielicoptcr, designated the 
S-62. uses all rotor blades, main and 
tail rotor heads, main, intermediate, 
and tail gear boxes, shafting, tail rotor 
pylons and portions of the flight con- 
trol and hydraulic systems from the 
-S-55. Incorporating tliesc assemblies 


with a long service life into the S-62 is 
a major step towards reducing the parts 
replacement cost whicli is the major 
expenditure in the exist of operating 
rotary wing aircraft. 

General Electric 1’58 gas turbine 
powerplant is priniatily responsible for 
the great perfonnanec advanhige tliat 
the S-62 will have over the S-55. The 
S-62 will be 700 lb. lighter than the 
older S-55 and will liave a 700 ih. 
greater pavload under all fliglit condi- 
tions, 'nic S-62 will also have 250 
more horsepower available for liigh 


altitude and liot weather fliglit and full 
iKiwcr will be available up to 17,000 ft. 

The flying boat hull of the S-62 
will eliminate the need for emergency 
flutation gear and will be an additional 
performance- boon to commercial oper- 
ators. Roll and pitch stability on tlie 
water is provided by two floats which 
are placed forward and awav from the 
watertight fuselage. 

Configuration is similar to the S-61 
(AW Dec. 23. p. 15). The twin engine 
S-61 is a Navv project, designated the 
HSS-2. 
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President’s Claim on Re-Entry 
Apparently Based on Single Shot 


Washington— President Eisenhower's 
claim in his No\'. 7 "chins-up" speech 
that Anny liad solved tlie re-entry prob- 
lem (AW Nov. 25, p. 25) apparently 
u-as based on only one successful test 
firing of a scale model, according to 
tcstinionv by Maj. Gen. /ohn B. 
Medaris, commander of the Army Bal- 
listic Missile Center, before the Sen- 
ate Ptqratcdness Imestigation Subcom- 

Iligblv publicized Jupiter C test 
'chiclc w'hicli traveled some 5,000 mi. 
a year ago did not contain a scaled- 
down Jupiter nose cone, Medaris said. 

Only two flights did carry test nose 
tones, and only one of these w-as re- 
covered. It was the one displayed in 
the President's office during the No\'. 7 
telecast. 

"(There were) hro re-entry flights in 
the head configuration, nose cone con- 
figuration, both intended for lecos'cry," 
Medaris said. "Tire first was nut re- 
erweted. It was outside the area where 
recorery had been fully prepared for 
due to deriation in the direction svhen 
it finallv took off with the last three 

"And, although we knew it list'd 
and came through and got into the 
water in good shape, nobody could get 
to it in time to rcco'et it. Actually, 
we bcliere the sharks got the Ixilloon. 


as a matter of fact, because a number 
of them we found around the second 
one when we got to that." 

Second test "fuliv satisfied conditions 
of the initial test for the re-entry solu- 
tion which sve had beliesed would 
work in connection with the Jupiter 


Employment Decline 

Washington— Full impact of defense 
spending ceilings on aircraft industry eui- 
plovnient finallv is being reflected in 
government statistics. I'obal drop from 
the peak last April to the end of October 
was 61,100, according to preliminarv Bu- 
reau of Labor Statistics figures. 

Total for April was 909.100-an all- 
time high that put the aircraft and parts 
field well ahead as the country's largest 
manufacturing industry, Preliminary to- 
tal for October was 846.000. This was 
a drop of 19,500 from the previous 
month. 

Production employes declined 52,200. 
fioin the .April level of 601.600 to 549,- 
400 in October. Average neclilv earnings 
declined S5.2S a week, from SW.I2 last 
•April to S95.84 in October, Average 
work week declined finm 42 lioms Co 
40.1. Average hoiirlv earnings rose from 
S2.36 in April to S2.J9 in October, ac- 
cording to the Bureau, 


program," Maj. Gen. Medaris said. 

"In view of the fact that we were 
shortly going to fly full-scale Jupiter 
nose cones with this re-entry protec- 
tion, we could see no further purpose 
in the re-entry test program, so the 
Iralancc of it was canceled and the hard- 
ware was put on the shelf." 

This "hardware”-a number of Jupi- 
ter C test vehicles-now will be used in 
Army’s satellite launching program. 

Navy Orders F8U-2 
To Go Into Production 

Chance Vought Aircraft will produce 
the F8U-2 and continue production of 
the F8U-1 Crusader under S200 mil- 
lion Na\y contract. 

The F8U-2 will be equipped with 
the new Pratt & Whitney J57-P16 en- 
gine. Additionally, the F8U-2 will has-c 
an improved fire control system and 
greater radar capabilities. It will carry 
the infrared homing Sidewinder missile • 
mounted externally, as the F8U-1 does, 
along ivith cannon and 2.75 rockets. 

In configuration, the F8U-2 will 
closely resemble the original Crusader 
but will base hro fixed low aspect ratio 
rcntral fins mounted under the bail see- 
tion and two afterburner airscoops 
mounted on the tail cone above the 
slab horizontal tail. 

Like tire l''8U-l. the new Crusader 
will retain the variable position wing. 
Tire new radar equipment in tlic F8U-2 
is scheduled to be incorporated in fire 
F8U-1. 



NOSE CONE tcfovcti system dcvclo|wd by Cook Flcctiic Co. was contained in nose cone of Army Jiipilci C IRBM launched from 
Air Force Missile Test Center. I-loiida. in .August. Recovery system is designed to decelerate lire misc cone to 100 fps.. support it 
in water for op to 48 hts. and prur'ide means for luoiting nose cone m Atlantic Ocean test area. Cook system, the company said, is 
designed to perform these functions by c;uising nose cone trs glow, expel a jurachnte and eject and inflate a balloon (left), eject and 
I xplodc bombs, emit radio signals, light a flashing hcacon. mark landing and spread shark repellent lo facllilalc tecovery (right). 
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First Production 
Boeing 707 Makes 
Initial Flight 


Boeing 707 Stratoliner became the first U. S, prodocitoii jet trans- 
port to flv when it trxsk off from Renton. Wash., Municipal Airport 
and flew five miles to Boeing Field at Seattle. T'he Right was limited 
to seven minutes because of nofavorable weather. 

Piloting the aircraft was A. M. Johnson. Boeing chief of flight test, 
Copilot was Senior I'est Pilot J. R, Gannett and flight engineer was 
Senior Test Pilot T. f. Laync. Visible in the photographs are the 
sound sup|sressoTS (AW Dee. 16. p. 79) fitted to the Pratt &- VVhitnev 
J57 turbojet engines. Boeing currently has 162 orders for 707 from 14 
airlines. 

'I1te second production 707 is nearing completion at the Boeing 
]ilaiit at Renton. Wearing the colors of Pan .American Airways, it is 
scheduled to be moved out of the factorv earlv in 1958. 
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Flexibility Governs PanAm Jet Planning 


Present outlook is for assignment of Pan American’s 
first Boeing 707-121s for transatlantic operation. 


By Glcim GaiTisou 

New York— Piiii American \\ orld 
Airwars is getting down to lire prac- 
tical details of this country's first coni- 
mcrcia] jet flights, wliich the .lirline 
expects to operate from New York In- 
ternational Airport late next yen. 

While the decision is not yet coin- 
pleteK firm, present plans call for as- 
'.ignincnt of Pan American’s first jets 
to the .Atlantic Dis isioit for tr.nisatlantic 
npcr.ition. Six Boeing 707-l2is are in- 
volved ill the first phase of the delivery 
evcie. which will cover about one yc-ar. 
Operating Qgestions 

Some operational (|ncstioii marks 
lenuin at Idicnild. where must lets at 
present noise levels are still officially 
miwclcoinc. But initial operations proh- 
ablv will be bundled as follows: 

V. Departures will leave from the air- 
port’s ramshackle old terminal bnilding. 
now sii|)pleincntcd by the new 5^0 mil- 
lion International .-Vrival and Airline 
Wing Buildings (AW Dec. 21. p 811. 
Oepending on Port of \cvv York .Au- 
tluiritv iip|>t(iv'.il. the jets will start their 
nigines at the gate and taxi out. Other- 
wise, tlicv will be towed across the ramp 
and taxi out from there. 

• Anivals letjciiring federal clearance 
will come into tlic International .\irival 
Building under their own power, if the 
Port .Authority permits, or will be towed 
tlic final few hundred feet to tlicii gates. 
Most of these planes will taxi, aftei mi- 


Ictidiiig. to Pan .AmcTican’s haiigai for 
.sen-icing. 

Completion of the airline's Sfi mil- 
lion individual passenger terminal at 
Idle-wild (AW April 22. p. 117). now 
schcdnled for March. 19j9. will end all 
operations from the old terminal build- 
ing. Jets will taxi in. be towed from 
gates in the Pan .American Iciminal. 

Combination of present ground 

development will he used in handling 
the jets, which po.se some unicnie prob- 
lems in this dcpartinent. 

Pan .American vviiuld like to taxi in 
,md out Ilf the present terminal during 
initial oirerations, according to Ran- 
dall W. Kirk, manager of ground opeta- 
tion.s for the Atlaotic Division. The air- 
line shares with l ians World .Airlines 
a wooden frame finger which extends 
out from the terminal bnilding, with 
the farthest gate position abont lOO ft. 
from the main building. I'lic finger is 
not soundproof or blastproof, but with 
the fc-vv jet schedules involved in initial 
operation. Kirk belie*ves careful monitor- 
ing of each flight will present interfer- 
ence with other ramp operations. Onlv 
the outboard gate would be used for jets. 

If the Port .Authority doesn’t agree, 
departing jets will Iw towed acros,s the 
ramp, wait there for ait traffic control 
clearance, and then fire up and taxi out. 
Same alternatives, of course, appiv to 
jets coming in to the gate position. 

Ptoecdiitc at the arrival bnilding may 
cie]]eiid on which gates arc available 


to the jets. Kirk feels that the gates 
farthest from the building would be 
suitable for operation without towing. 
.Again, actual use will depend on what 
the Port .Authoritv decides. 

Ramp Approach 

When the Pan American terminal 
conies into use, present plans call for 
a straight-in taxi proceclntc. 'Hierc arc- 
no Rngets in the proposed building, 
w-liich fcatnre.s an imibrella-like c<inti- 
lever roof with a 110-ft. overhang 
around its circular structure. .Accord- 
ing to Kirk, the jets will be ptactically 
aiasting at low power as they come 
straight in under the overhang to their 
gates. Tims no serious noise or blast 
]3rohleins should he- involved coining 
in, altlioiigh the roof prc-cKidc-s engine 
start and taxi out at higher powet re- 
ejniremenfs- So towing will be neces- 
sary on dc-parturc- 

,A major iinestioii mark in ground op- 
eratiims is the imionnt of silencing that 
will he required in maintenance areas. 
Kirk told Avi.vi-ion Wpkk- Degree of 
silencing needed, and when and wlierc- 
il will have to be vtsed, is not yet clear. 

Pan .Anicricaii is now running audio- 
metric tests on its ramp and mainte- 
nance petsDiincl so checks can be made 
of possible noise- effect on bearing, "nie 
airline plans to use car plugs and hel- 
mets for protection of these- people. 

Many items of ground equipment 

phase, Kirk pointed out. Kxamplcs arc 
self-propelled loading steps, seseta! iinit.v 
of which Pan American now uses at 
Idlcvvild; and some tugs which will suf- 
fice in hangar areas. But nesv items will 
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be requited, among them: 

• Bigger tractors for towing. Tlicy will 
prov ide higher dravx--bat pull than cur- 
rent types. Pan American plans to 
order lav Jan. 1 a light duty tractor of 

15.000 lb. pull and a hcavv- dutv tractor 
with 2-1,000 lb. pull. 

• Special external pow-er units. Unlike 
piston planes, jets will require a source 
of extcnial power for basic needs like 
radios and lights whenever engines arc 
shut dovv n. Such power will be required 
on even a short tow away from the 
terminal building. The airline plans to 
use 10 kv-a. power packs carticcT on the 
towing tugs for such purposes. I-'or 
bcavy duty requirements, as during serv-- 
iciiig of aircraft, a 60 kva. sclf-propclk-d 
diesel unit will be used. 

During ser\-icing, galley equipment 
w-ill be pre-hcated, with ovens turncil 
on before engines arc started. More 
than 12 kva. of power will be used by- 
Ihe galley- equipment, Kirk said. Pan 
American plans to install additional 
gallew units rather than inat-asc the size 
of present equipment. 'Hie Boeings will 
contain four gallc-y units, installed at 
two Icxadons in pairs. 

• Engine starters. Pan American is de- 
veloping a start cart using 3,600 lb. 
regulated pressure storage bottk-s. Pro- 
totype of the start cart has been built 
and is now in Seattle for testing on a 
Pan American 707. The airline has 
rejected tlic proposed gas turbine type 
of engine starter. Kick said, as too noisy 
and expensive. 

• Fueling. Hydrant fueling will be pro- 
vided at Pan American’s terminal, hut 
trucks must be used initially for such 
fuel serving as may be required at the 
ramp of the old tcnninal. 'I’ho airline 
has few quick turnaround or transit 
flights at Idlcwild. so most fueling can 
be done at the hangar or at off-ramp 

Runway Lengths 

Runwavs at all mainline terminals 
served in the first phase of P.in Amc-ri- 
can’s jet operation will be adequate, 
Kirk said. As fat as Idlcvvild is con- 
cerned, Pan American lias been assured 
by- the Port Autliotity that whatever 
necessary will be done to provide an 
adequate runvvav for tlic small Boeing, 
wliicli the airline estimates will need 
9,500 ft. for takeoff at a gross weiglit of 

238.000 lb. This is viitlumt thrust 
reversets, wliicli flic airline hopes will 
he in use for initial o|)cr,itions. 

lliis typical flight carries a payload 
of 32,700 lb-, including 121 |jasscngers 
and their baggage and -3,700 lb. of 
cargo. Liiiidiiig weight is 16-1,500 lb. 
with 16,000 lb. of reserve fiic-1. kigiites 
are based on standard day tenipcratures. 

Pan American may- not attempt ttuns- 
atlantic noiistops with its first jets. As 
with present day equipment, this will 
depend on pay-load requicemciits in 
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turn based on configuration. The all- 
first-al.iss Stratocruisers flown by the 
airline, for example, now make it cast- 
bound to London nonstop about 87% 
of the time, according to Kirk. 
Wlictlier flic first jets will be used in 
first class service, mixed configuration, 
or tourist service is still not definite, 
Kirk said. 

Smaller Jets 

Tlic second phase of Pan American’s 
jet program, involving 17 Boeing 707- 
321s and 21 Douglas DC-8s. is ex- 
pected to begin around the end of 
1959. The airline expects to have 


By L. L. Doty 

Washington— Sudden late-ycar slow- 
down in normal airline traffic trends 
|)oints to an even deeper profit depres- 
sion for 1958 than that experienced dur- 
ing 1957 when earnings fell to their 
lowest level in seven vears. 

Domestic trunklind canicts this year 
earned an estimated S25.4 million as 
compared with a S57 million net profit 
reported in 1956. This represents a 56% 
drop-slightly more than the 50% de- 
cline forecast last spring bv .Aviation 
AVchk (AAV May 13, p. 59)! 

Unless the airlines arc provided some 
relief in the fomi of fare increases, it 
appears the industrv vv-ill experience a 
20% cut in net profits during 1958. 
O’his forecast is based upon an expected 
upswing in the genera! economy. Most 
('bservers cite the present economic re- 
cession as the chief reason behind the 
poor showing in traffic gains during the 
past four months of the y-c.it. 

Ilovvcv-cr. if the present mild recession 
continues without relief until late 1958, 

forecasting, the airlines will run into real 


Icamod a lot by then from operation 
of the smaller jets. 

A number of question marks remain 
as to adequacy of terminal facilities 
at many points for the second phase. 
Kirk said. In the United States, the 
situation will be good if those airport.s 
planning expansion carry out their pro- 
grams. .Abroad, however, inadequacies 
will exist at several major gateways if 
improvcmc-nts are not planned and 

Hopeful development, according to 
Kirk, is the fact that foreign-flag carriers 
have bought jets in quantitv and 
terminals sdiould be provided for them. 


trouble next year. A prolonged tight 
travel market, an inevitable reaction to 
a soft economy, could force a number 
of airlines into the red in 1958. 

Domestic trunkline business con- 
tinued to climb during 1957, but a 
marked dip in the rate of traffic in- 
creases during tlic last four montlis is 
leading some obser\-ers to fear tlie in- 
dusttvs historic growth pattern mav be 
headed for a temporarv plateau in earlv 
1958. If such is the case, load factors 
will suffer a severe drop since available 
scat-miles, which climbed over 18% in 
1957. will be hiked even higher in 1958 
when at least 84 new aircraft will be 
added to present fleets. 

Load factors, which held to an av- 
erage 63% for the 12 months ending in 
August, reacted sharply to the skidding 
traffic trends and dipped to a low of 
55% in November. 

Hardest hit in the dwindling travel 
market have been the railroad and bus 
lines which fliis month experienced a 
decided acceleration in the rate of traf- 
fic declines evident this year- 

Domestic airlines enjov-ed a 12.8% 
gain in revenue ton-miles in 1957 com- 



Late-Year Traffic Trend Decline 
indicates Profit Drop for 1958 



Iiiiiccl to 1956. Liirgc.st increases wctc 
iiiiiclc bv {]ic liclicoptei lines «it!i a 
7555 rise in revenue ton-nines and local 
stnicc carriers with a 19% increase. 

I nmk lines showed a 12.7% increase. 

The profit squeexe, which first be- 
came eiidcnt in 1956, is due primarily 
to mounting expenses estimated to he 
19% higher in 1957 than in 1956. Op- 
erating rcrcnucs climbed an estimated 
15.7% in the same period. The year 
|3rofits failed to climb over the S30 
million mark was in 1949 when the 
domestic carriers earned a net income 
of SI 5.4 million. 

Passenger-Mile Increase 

Revenue passenger-miles of domestic 
trunklines were ii|) an estimated 14.2% 
in 1957 oier the previous year. This 
compares favorably with tlic 14.1% in- 
crease recorded in 1956. 

The rate of inctease, however, dipped 
abruptU in Sc|)tember when revenue 
passcuger-miles rose only 10% over the 
same month in 1956 and only 7% in 
October over October. 1956. A 10% 
increase was reported in November and, 
altliough it is still too early to make 
an accurate estimate of December's 
activities, an Aviation W'f.ek survey 
indicates the normal rate of climb in 
revenue passenger-miles has not been 
restored. 

If the present trend continues, it is 
possible the airlines will experience an 
S-10% traffic increase for the year 1958, 
witli a slightly Ic-ss percentage increase 
during the first quarter of the year, to 
give the carriers a slow start in strength- 
ening profit margins. .Average traffic 
gain between 1951 and 1956 was 16%. 

'Ihf problem will be intensified 
tlirougliout the year because of the grim 
outlook for any curtailment of ex- 
penses. hucl costs are up about 15% 
and labor can be expected to start a 
new round of demands for mote fringe 
benefits and higlier wage levels. 195S 
could be the year unions will make 
their first bids for a 56 hour week. 

T raffle Compefitian 

Competition for traffic on ma[or 
routes will become keener, and ex- 
penses resulting from such new 
methods as electronic ticketing and 
reservation techniques to meet the com- 
petitive challenge can be expected to 
rise. .Automation will not reduce the 
labor force. 

Advertising budgets are not likely to 
suffer during 1958 unless the carriers’ 
financial condition becomes critical. 
I’romotionai dollars will be watched 
carefully. 

Of great concern to airline execu- 
tives seeking means of raising capital 
is tlic sliarp decline in airline common 
stock prices-a direct result of the 
profit pincli. Market value of airline 
stocks plummeted from about S600 
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inillion as of June 2S to approxiinatelv 
S453 million as of Dec. 19. Since 
the industry is planning equity sales 
totaling some S400 million during the 
next few vears, the decline means air- 
lines will be forced to raise an amount 
of equity capital almost equal to their 
net assets less depreciation, 

Investors Wary 

Investors are shying away from air- 
line stocks and the low rate of return 
of most stocks together with erratic 
dividend programs will probably hold 
airline stocks dose to their present low 
market price level through most of 
1958. As a result, any earlier plans 
at equity financing probably will be 
postponed beyond 1958. 

When stock book value is higher 
than market price— now true of airline 
stocks— issuance of additional shares 
means a further reduction in book value 
and a deeper cut into earnings per 
share. However, both book value and 
earnings tend to climb in equity fi- 
nancing when tire ratio of book vvilue 
to market value is favorable, since it 
takes fewer additional shares to raise 
tire desired amount of capital. 

At present, it does not appear likely 
tliat any domestic trunkline cicrier in 
1958 will be forced to follow Capital 
Airlines' action in requesting a return 
to subsidy (AW Nov. 11. p. 39). 

Although the Civil Aeronautics 
Board is not expected to react sympa- 
llicticdlly to the petition, bankers will 
w-atch the proceedings carefullv. Most 
bankers will admit tTiat tire airline iii- 
(iustrv’s present credit standing is as 
liigh as it is because of the protection 
against loan default implicit in subsidy 
clauses of the Civil Aeronautics .Act of 
1958. 

Freight Gains 

Air freiglit gained suostantially in 
1957 and, although freight ton-miles 
experienced a slowdown in October 
similar to the passenger traffic drop, 
prospects for increased activities in the 
frci|nt field next vear seem good. 

Both United and American have 
expanded their all-cargo schedules and 
will strengthen their positions in tire 
cargo field with an increased promo- 
tional effort in 1958 to help expand 
the market. Generally, the scheduled 
airline industry sliowcd a gain of 19.9% 
in freight ton-miles during 1957 as com- 
jjared with 1956. I•'lyi^g Tiger Line is 

^9*5Tm« IgVe. 

M'ideniiig use of air freight by dis- 
tributors is indicated bv the 32.6% in- 
crease in freight ton-miles registered 
by the local scr-icc carriers. Tliis 
marked increase suggests Mrat shippers 
arc turning to tire airlines for direct 
point-to-point ait cargo service to-and- 
froni smaller communities that are en- 


joying new industrial output as a result 
of a recent trend toward dispersal of 
manufacturing facilities. 

Local Service Increase 

The 19.5% climb in revenue passen- 
gct-milcs on local service carriers also 
suggests greater use by travelers of the 
“feeder" type of service in heu of con- 
necting bus or train service. However, 
most local service airline heads warn 
tliat subsidy-free operations cannot be 
expected until the money-losing DC-3 
is retired from scheduled service. 

As to traffic, local service carriers can 
expect an inctease during 1958 similar 
to that experienced in 1957 despite the 
expected slow-down in domestic trunk- 
line traffic Sow. It is now apparent that 
the smaller carriers ate in the midst of 
a healthy growth pattern that .should 
offset any general traffic decline. 


By Craig Lewis 

Oklahoma City— Aeronautical Center 
is being expanded here to give Civil 
Aeronautics Administration the work 
force it will need to handle its burgeou- 
ing air navigation facilities program. 

In a SI 3 million expansion program, 
the CAA Center is getting the facilities 
il must have to train the air traffic con- 
trollers, engineers, inspectors and other 
personnel who will be a key factor in 
the establishment, maintenance and 
operation of the S810 million worth of 
air navigation facilities CAA plans to 
build in the next six years. 

ConstrucKon program here is part 
of the gencraliv intensified effort of 
the CAA over tire past two years to pre- 
pare the nation's airways to cope with 
present traffic problems and meet the 
coming complexities of jet operations. 

New Acronauticai Center is sched- 
uled for completion next summer, and 
its director, Fred M. Lantcr, says the 
center's training program has been 
planned to provide the work force for 
the various elements of CAA’s airways 
program when it is needed. 

Stay in Oklahema City 

'nre building program here repre- 
sents a decision by C.A.A to stay in 
centrally-located Oklahoma Citv' and 
consolidate a number of training, main- 
tenance and housekeeping functions in 
one modern plant. 

C.AA first opened its Aeronautical 
Center here at Will Rogers Field in 
1946 when a number of facilities were 
consolidated in a group of war suiplits 
buildings rented from tiic citv. Bv 
1954, the agency liad cxiiandcd into 


Biggest job ahead in 1958 is to dem- 
onstrate to tlie Civil Aeronautics Board 
that a fare increase is an essential ele- 
ment in the financing of the industry’s 
jet program and that a postponement 
in the increase of available scat-miles is 
not a healthy means of rescuing declin- 
ing load fjctors. 

It is possible the Board may clial- 
Icnge tire need for more seat-miles, 
which will be made available through 
the increased speeds and greater capac- 
ity of the turbine powered transports, 
at a time when traffic volume appears 
to be leveling off. The logic of such a 
challenge may be hard to refute. But, 
as one airline official told Aviation 
Week, "wc can't afford to follow a 
Sputnik-tvpe of event in air transporta- 
tion to shove the U.S. airline industry 
into a second place in international 


128 temporary type structures, and the 
increasing deterioration of these build- 
ings called for construction of new 
facilities or a move to a new location. 

Conferences with city officials pro- 
duced a plan to set up a trust which 
would finance new facilities and rent 
them to CAA. The Oklahoma Citv- 
Aiqjort Trust sold bonds to build the 
center and is renting it to CAA on a 25 
year lease with renewal options. 

Total Cost 

Cost of the new center is S13.665,- 
000 including financing expense. Bonds 
will he retired at the end of 25 years, 
and CAA will liave tire option of re- 
newing its lease at a lower rate. Okla- 
homa City will retain ownership. 

A\'hcn completed, the new facility 
will include eight new buildings rang- 
ing in size from 2,870 sq. ft. radar nn- 
tenna laboratory to a 651,000 sq. ft. 
warehouse and shop building. Activi- 
ties will center around a three-story 
headquarters building which will house 
administrative offices, general ckiss- 
rooms, crfetcria and auditorium. 

About half the training work done 
at the acronauticai center is in facili- 
ties engineering. Here engineers and 
technicians arc trained in the special 
techniques involved in the installation 
and maintenance of air navigation 
facilities. Students are trained in four 
courses covering 45 different subjects 
relating to CAA equipment. School 
offers 13 correspondence courses to 
prepare students for training at tire 
tenter and to keep field engineers up 
to date. 

.Air Navigation Facilities l.aboratory 
used in this program is the large-st of 


CAA Expands Aeronautical Center 
As Air Navigation Program Grows 
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E\c laboMtorics at tlic center. It covers 
69,100 s^- ft- and can fx expanded to 

Inne to lx added soon since the ptes- 
eiit student load equals the capicitv 
the laboratorv, and next year it is ex- 
pected to be double tlie present ea- 

Laboratory Equipment 

I'acilifics laboratorv uses actual equip 
nient for training. It is designed to 
handle bear v electrical lo;ids. including 
provision for anv navigation and landing 
aids that might be sie\elo|xd in the 

Instructors in facilities engineering, 
as well as in other Gelds, must be re- 
cruited from C.^.^ ranks because their 
skills can't lx found elscwliere. Out of 
a total work force of 1,200 at the center, 
Ixtwcen 500 and 550 arc instructors. 
Recruiting of these instructors has been 
dilhcult because of tlie general shortage 
of trained C.\.\ personnel. Often it's 
difficult to decide vshether a man is 
needed worse in the field as an engineer 
or at tire center as an instructor. 

In the facilities field, as well as in 
other depirtmcnts at the center, C.\.\ 
trains civil asiation |xrsonnel from ses- 
erai foreign countries through State 
IX-partinent programs. 

Next heaviest training load is the air 
traffic controller program. This seg- 
ment comprises about -lOCf of total stu- 
dent force, and 1.900 controllcts arc 
scheduled for training in the current 
fiscal vear. Sindent load is expected to 
jump to 5,900 in Msc.!] 1959. 

•\ir 'I'raffic Control l.aboraton w-.is 
finished and occupied in September. 
'I'hc building contains sesen class'ooins 
c<|uippcd witli mock control lowers .and 
air route traffic control center. These 
areas arc also designe-d with flexible 
power soura-s to |)cimit adjustments to 
future traffic control equipment. 

l ower mockup includes a r.idat shack 
cquipixd with radai simulators, and it 
looks out on a inocku]) of flic 5\'ill 
Rogers k'ield runsvav layout. set of 
instruments is provided for a pilot to 
simulate aircraft movements in the area, 
and the lighting is designed to provide 


all gradations between dawn and dusk. 

ARTC mockup includes standard 
strip-posting and radar facilities. Prob- 
lems arc set up in an adjoining room 
if svhich contains instrumentation to send 
signals simulating aircraft movements 
to the training mockup. 

Ilicsc new traffic control training fa- 
cilities ssiil permit CA.A to resume its 
former practice of training controllers 
in a ten week course. Because of pres- 
ent shortages, controllers get onls’ a 
rclatisclv brief indoctrination before 
tliev arc sent out to gel the bulk of their 
training on the job. Ibis svstein tends 
to produce snriants in control tech- 
niques in different parts of the country. 
More cxicnsisc training of controllers 
in one spot will iinprnse standardization 
of techniques. 

.-klong with the program of instruc- 
tion for new controllers and cominu- 
nic.itiun specialists the Aeronautical 
Center prov ides training for foreign na- 
tionals and gives condensed two week 
ciitirses on basic fundamentals for peo- 
ple from the military services, commer- 
cial aviation and other CA.A units. 
Safety Inspectors 

Triiining of safety inspectors is 
done by the I'ligbt Operations and .Air- 
worthiness Div ision. This program cov- 
ers indoctrination of new in.spectors and 
cnginccis. standardization training to 
promote uiiifonn application of regula- 
tions. qualification of C.A.A personnel 
in nav skills— sucli as jet flying and re- 
fresher training to maintain skills. 

cral aircraft from small single-engine 
types to C-5-fs, l‘-80s and a T-55. k'or 
ground training, the department lias 
a jet instrument trainer and a Boeing 
Stratocruiser simulator. A Boeing 707 
jet simulator is on urrler and scheduled 
tor delivery next August. Link trainers 
arc also n.scd. 

The [''light Operations and Airworthi- 
ness Laboratory, occupied in Novem- 
Ixr. provides 59,900 sq. ft. of space For 
training in technical aspects of aircraft 
and their systems. Instruction is given 
here in aircraft design. constrneCion 
and maintenance, and in the complexi- 


ties of electrical-electronics systems and 
powerplants. 

'Ibis building houses actual liardware 
used for familiarization. It has a heli- 
copter, and piston and turbine engines 
of various types, including the J57 and 
T56 engines which will power coining 
airline transports- CAA teaches general 
turbine engine theory here, and officials 
say that several airlines have sent pet- 
soiinel to take the course and that flic 
carriers plan to pattern their own train- 
ing courses after the CAA model. 

I'light inspection is another basic 
function at the -Aeronautical Center, and 
this group occupied its new building 
last July. Here night crews arc trained 
for the flvmg laboratories which inspect 
the air navigation aids On the federal 
airways. 'Ibis group provides both ini- 
rial and refresher training for CAA and 

In the future, an avionics training sec- 
tion will be set up to instruct technicians 
working in radio shops on airborne 
electronic equipment. The flight in- 
spection biancli must also prov ide engi- 
neering and overhaul service for the 
electronic gear used in inspecting air- 
ways facilities. 

Data Section 

New building houses ii data process- 
ing section wliich takes information 
from recorders after inspection flights 
and cliccks it to detcrniinc whether 
navigation aids inspected are within 
acceptable tolerances. Building also has 
a dust-free room for repair and calibra- 
tion of precision electronics gear. 

Until recently, Might Inspection 
used the C-54 and DC-5 for all its in- 
spection work. Now, liovvcvcr, the 
group lias a Convjir -440 in service for 
cliccting aids at medium altitudes, and 
four more Convairs will go into lliis 
service, k'or checking aids at high alti- 
tudes, fliglit inspection now Ira.s two 
Martin RB-57.A jet aircraft. 

Maintciiancc and o]serations will he 
unproved witli the addition of a tliird 
hangar to the two now in service. 'I'lie 
new liangat will be 297 ft. long. 176 
ft. wide and 42 ft. high, and it will 
provide three floors of simp and office 
in the building which form its sides. 

Biggest structure in the aeronautical 
center is the warehouse building vvbicli 
w-ill prov idc 1 5 acres of storage area. 
CA.A will operate a central siipplv depot 
here for all its facilities in tlie contin- 
ental U.S. 

Warehouse building will include 
shops where navigational facilities will 
be repaired and maintained. A continu 
CHS progrnin for modernizing obsolete 
aids will also operate in this area. 

.A key service of tlie Facilities Mate 
riel Division here will be packaging of 
the new navigation aids ordered bv 
C.AA for expansion and modernization 
of the F'cdcral Airways System. 
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AERONAVES DE MEXICO’S second Bristol Britannia 502 was delivcied to Mexico Dtv on Dee. 17, went into scheduled Mexico Ciri- 
New York service next day. El AI Israel, BO.AC, have started transatlantic Britannia service. 


Three Airlines Open Britannia Serviee 


New York— F'irst turbine airliner sen- 
ice on the North Atlantic was inaugu- 
rated witli a Bristol Britannia 512 on 
Dee. 19 by British Overseas Airways 
Corp. Two otlier airlines now ate flying 
tlie long-range turboprop plane into 
New York. El Al Israel began service 
from Tel Aviv- on Dec. 22, and Aoro- 
naves de Mexico flew its first Britannia 
schedule from htexico City on Dec. 18. 

BOAC's London-New York inaugural 
made the 5,750-mi. flight nonstop in 
12 hr., 40 min. with 40 passengers 
aboard. Headwinds of 100 mpli- slowed 
the trip, BOAC said. The airline is 
operating an initial round trip a week 
in cacli direction witli the Britannia, 
with scheduled time of 12 hr. west- 
bound and 9 hr., 50 min. eastbound. 
Configuration is 28 de luxe, 24 first 
class seats with berths also available. 

El Al made a pte-inaugutal nonstop 
proving fliglit from New York to 'I'cl 
.Aviv Dee. 19 in 14 hr., 57 min. 'I'hc 
5,900-mi. flight averaged 594 inph., El 
,Al reported, with an average tail wind 
Ilf 40 mph. The flight, carrying 40 pas- 
sengers, took off with 9,970 gal. of kcrii- 
scnc, consumed 51 tons of tlie fuel, and 
landed at Tel Aviv with 660 gal. in 
reserve, enough for 1 hr. and 10 mill, 
of Bving. 'Ibe Britannia flew at 55.500 
ft. dining the last five hours of the trip. 

El .Al flew its first scheduled trip 
witli the plane from ’I'el .Aviv to New 
York with stops at Paris and London. 
'Ibe Israeli carrier is oixrating its Bri- 
taniiias in mixed scn ice with 66 tourist 
and 18 first class seats. Eastbound 
flights serve London. Paris and Rome 
in addition to I’cl .Aviv. Initial fre- 
quency is once weekly in each direction, 
to he iiica'ased to two a week in January 
and three a week in F'cliruarv, 

.Aeronaves is offering dailv 15ritaiinia 


service in each direction between New 
A’ork and Mexico City. Nonstop sebed- 
iiled time cacli way is 5 lir., 50 min. 
■J'lic Mexican airline provides 66 tour- 
ist, 28 first clas.s scats on the fliglits. 

Wiring troubles vvjiicli caused some 
last-minute delays to tlie Britannia op- 
erators have been corrected, according 
to Bristol, by replacement of a section 
of aluininiim wiring leading to tJie en- 
gine starter witli copper wiring. 

The mnnufaeturer also report.s success 
with its fix of the icing troubles which 
affected the BriFamiia's Proteus engines 
in some flight conditions. Modification.v 
involve both multiple ducting and air 
bleed to free the ducts of ire. Bristol 
said. A spokesman said the multiple 
"rabbit warren” ducts alone would solve 
the icing problem, but the hot air bleed 


will also lx available. 

Ibe Bristol spokesman also told Avi- 
,vi ION W'eek that the company expected 
certification by Civil Aeronautics Ad- 
ministration by the May 1 deadline set 
bv Northeast Airlines to be met without 
difficultv. 

Northc.ist's Brilannias, the spokes- 
man said, are still scheduled for fall. 
1958 delivery. 

Bristol .Aeroplane Co., U.S. .A„ an- 
nounced last week plans to open a tur- 
bine engine overhaul and repair base 
at Miami in cooperation with .Air Car- 
rier Flngine Service, Inc. Ibe facility 
will be designed primarily as a support 
operation for Proteus engine users in 
the U.S- and Canbbean area, but also 
will be available for operators of other 
turbine types, Bristol said, 


Great Lakes’ Recommendations 

M'ashingtoii-Siisiiemloii or tciminatioii of trunkline service at several points in 
the Great Lakes area with local service CBtriecs to fill in the void lias been lecoin- 
mended bv Civil Aeronautics Board's Bureau of Air Operations. North Central 

In n statement of jxisitiun filed in the Great Lakes Local Service Investigation 
Case Bureau Counsel James M. I'omlinson lecoinmeiided that: 

• American Airlines' authority to serve Elkins and Parkersburg. AV. Va., should be 
leiU|ioraiily vus|Kiidcd and its authority to serve Clarksburg, W. Va„ should be 
temiluated. 

Wheeling. W. Va.; Eric, Pa^; Ch^ygjii, Saiflt Stc. Marie and 'Tiaverse^ity. Mich. 

• Trans World Airlines should be teiiipoiarih suspended at 'I'erre Haute, Ind.. 
and AA hecliug. W, \'a.. and terminated at Morgantown. 

Like Central Airlines was reeoimnended for routes between Washmgtuii/Bairi 
more and terminals al Culunibus and Cincinnati. Ohio, in addition to replacing 
suspended service at points in Pennsylvania, A\'c« Virginia, Ohio, and Indiana. 

North Central was icctiminendcd for routes from Michigan's Upper Feninsula and 
southwest Michigan to Chicago and through southeast Michigan to Detroit, plus a 
Milwaukce-Detroit route. It also was si^cstcd that Dark Airlines operate a route 
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SHORTLINES 


► Allegheny Airlines reports it h;is flown 
more tlvni 71 million passenger-miles 
in the first 11 months of 1957, an in- 
crease of 17% o\’er the same period of 
last year. Allegheny president Leslie O- 
Barles says Allegheny should cany more 
than 450,000 passengers by Jan. 1, a 
nesv high for the airline. Since it began 
passenger services in 1949, Allegheny 
lias carried more than 2.278,000 pas- 
sengers oier 547,652,000 passenget- 

► Braniff Airways announces that earn- 
ings for the first 10 months of 1957 
were 51,622,000 as compared with 
51.730,000 for the same period of 1956. 

► Eastern Air Lines has opened a SI 
million sales and resenations office on 
top of the Merchandise Mart in 
Chicago. I'lie new one-story aluminum 
and ^ass structure, which raises the 
Mart's height to 19 stories, is fully air 
conditioned and capable of handling 
dose to 400,000 telephone calls a 
month. Tlic telephone sales section has 
64 s.iles agent’s positions in operation. 

► Pan American World Airways will be- 
gin more frequent sersicc to San Juan, 
Puerto Rico, on Jan, 17 with a new 
dailv first class, nonstop Douglas DC-7B 
flight and two Douglas DC-6 first class 
inter-island flights, 'llic DC-7B flight, 
on a roiindtrip basis, will be scheduled 
to lease Now York's International .Air- 
port at 9:00 A, M. and arrive at San 
Juan at 3:20 P. M-. both local times, 
the DC-6 inter-island flight on I'riday 
will operate from New Adrk to San 
Juan and .Antigua: the Satnrdav flight 
from New A'oik to San Juan.' Marti- 
nique. Barbados and Trinidad. Also on 
Jan. 17. Pan .American will accelerate 
Its Miiimi-San Juan scnice nith a daily 
lound trip DC-6 flight to the Puerto 
Rican capital. 

► Trans-Australian .Airlines' annual re- 
port reports that a record 795.956 pay- 
ing irasscngcrs were carried a total 
of 16,376.546 mi. in 89,662 flying 
hours during 1956-57. 'llic Australian 
farrier's reiemie from all sources was up 
9.2% oier tliat of the last fiscal year; 
operating profit was up 

► Western Air Lines has announced a 
record 52,385.860 net income for the 
first nine months of 1957. equivalent 
to S2.81 a share based on .S48.541 
shares of stock mitstimding as of Sept- 
50. riiis coniixites with 52.095, 6S9 net 
income for the first three quarters of 
1956. Tlius far this year. Western Air 
Lines ha.s |wid SO cents a share in cash 
di\ idends. 


AIRLINE OBSERVER 

► Two more sales officials hasc left Capital .Airlines to take positions with 
Northeast .Airlines, bringing tire total of resignations witliin the past three 
weeks to four. J. O. Urquhart and Maurice M. DeGtof! will join Northeast 
on Jan. 15 in cxcculis'c capacities, 'I'hcv follow James W. Austin who re- 
signed to become Northeast's president and Nelson Frv who has Ircen 
named vice president-traffic and sales (AW Dec. 25, p- 2§). A fifth mem- 
l>er is expected to make a decision to moie this week. Meanwhile, Capital 
nanred I^cad Q. Chalfant, the airline's Chicago district sales manager, to 
replace Austin its director of traffic and sales. 

► Airline employes are violently protesting a new Civil Aeronautics Board 
directive that substantially reduces the number of persons eligible for free 
and reduced-rate transportation. In a tew cases, protests from field offices 
have been fired to headquarters over company teletype lines. The Board’s 
ruling now eliminates these categories of persons from tree transportation 
eligibility— retired employes, parents who are not dependents, brothers and 
sisters not dependents and children over 21 who arc not dependents. Unions 
will back the stand of employes and all airline unions will meet with the 
Ail Transport Assn, at AFL-CIO headquarters in Washington next week 
to adopt measures designed to defeat titc Board’s mling, 

► W'atch for an expanded effort by local service airlines to launch major 
re-equipment programs in 1958. One local service airline president told 
.Aviation W'eek he estimated subsidy requirements in I960 will be double 
todav's amount unless tlic money-losing DC-3 Is replaced by that time. 

►Look for 8 public congressional hearing on the recent shakciip of Civil 
Aeronautics Administration’s press staff (AW Dec. 25, p. 33). Repercus- 
sions to the sudden removal of three of the tour man staff arc growing 
stronger and have made Administrator James Pyle the ta^ct of mucJi 
criticism. The Senate Post Office and Civil Service Committee is now look- 

► I’okker may sell India a license to produce the I'riendship F-27 turboprop 
transport since Indian Airlines Corp. is interested in the aircraft as a 
DC-5 replacement but can make no firm pirchasc commitments because 
of a foreign exchange shortage in India. I'okkct plans to bring the h'-27 
to India next month to give the Indian .Air Force an opportunity to test 
it- If the licensing proposal materializes, the Dutch manufacturer will be 
ready to come in as a technical consvilhint and perhaps with "some capital.” 

► Russia cx]>ects to have two of its tliicc new turboprop transports in coni- 
niercial operation during 1958. Chief Air Marshall Paval Zhugarev said 
Aeroflot will provide legnlar service with both the 75-passcnger and 100- 
])assenger versions of the tout-engine tnilKiprop Ilyushin 11-18 Moskva 
next year. lie added tliat the .Antonov turbopro]) Ukraina will be ready tot 
airline use "soon,” The large Tn-il4 Rossiya tiiibo|)rop transport is still 
ill the early stages of testing and is probably a minimum of four months 
behind tlic Moskva in regard to availability for service. 

► Soviet Union and United Kingdom have reached an agreement for the 
establishment of a bilateral route between London and Moscow via Copen- 
hagen. RussLins arc expected to operate flic route vvitli Tu-104 jet trans- 
ports; British Overseas Airways will use Viscounts. 

► .Ait traffic controllers arc warning that yxi.ssible confusion may result 
from use of dual names on jeppeson Co., eliarts covering tlic New York, 
Washington, Detroit and Atlanta areas. Controllers say serious misunder- 
standing can result bv controllerv using one name tor a facility with tlic 
users of JEPCO eliarts using another. Tlic system has been in effect fof 
several months, but controllers claim that the .Vcronaulical Chart Section 
of Coast and Geodetic Survey was not made aware of the changed pro- 

► Intcmation.il ,Air Transport .Assn, is forecasting a 1958 traffic increase of 


AVIATION 


sr 30, 1957 



Convaifs Sopersonic Deltas... B-58, F-I02A. FIDS 
KEYS I ()M;S Ol 
lAlyjliUlCAX’ AIK 

I Convair, by developing and perfec 
aircraft, has provided .significant n 
of capability for both the Strategic 
missions of the U.S. Air Force. 

America's first supersonic Bomber, ihe B-58. stos 
i developed and is being built at Convair-Fdrt 
Worth for the Siriitegic Air Command. Amet&’i 
first supersonic, all-weather Interceptor, the 
F-I02A. and its advanced .successor the F-Kl^ 
were desired and arc being built at Cosv.vin- 4 
Sav DjuC!?! for the Air Defense Command. 

CONVAIR A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Aeroflot Acts Hostile 
Toward U. S. Carriers 

Moscow-Actoflot. Russia’s st-.ite- 
owned aiiline, is continuing its cam- 
paign to tr>' and disaedit tlic prisatdy- 
owncd U. S. ait transport industry. 

For the third time in recent months, 
Aeroflot's official orgpn— Grazhdans- 
kava Aviatsisa— has made a stinging at- 
tack on American carriers. Latest 
targets are the recent bomb scares and 
Ihc congressional investigation into the 
speculation in Northeast Airlines stock 
prior to the Civil Aeronautics Board's 
New York-.Miami route decision (AW 
Mav 6, p. 41). 

Prev'iouslv. the same Soriet publica- 
tion had criticized U. S. operators for 
"cruel exploitation” of their em- 
ployes and for accepting subsidies. 

At the same time, Aeroflot is show ing 
some of its ow-n progress to the West- 
Last week, it inaugurated its first regu- 
lar jet service to Western Europe with 
the introduction of hvin-jet ru-104 
transports on the route from Moscow 
to Copenhagen. Russia began jet serv- 
ice late last month between Nloscow 
and Budapest and is now operating 
proving flights between Prague and 
Moscow prior to tegular service over 
the Czecnoslor.ik Airlines system. 

Now that the Russians ate able to 
display modem aircraft in the form of 
the Tu-104 bvin-turbojet and the Tu- 
114 four-engine turboprop transports, 
Aeroflot apparently is ready to attend 
its operation even further west. 

Talks with the British on a bilateral 
agreement for a reciprocal air route be- 
tween London and Moscow were held 
in mid-December. 

Last montli, the Soviet Union an- 
nounced it was prepared to open 
negotiations with the U-S. on an agree- 
■ment coveting direct ait service be- 
tween Russia and the U.S. (AW Nov. 
4. p. 41). The subject has not yet been 
officially broached by the Russian 
embassy in Washington, although there 
ate no indications that the proposal has 
been shelved. 

American Will Begin 
Flying Mexico Route 

New 'York— American Airlines plans 
to inaugurate nonstop service behveen 
Chicago and Mexico City on /an. 5 
under terms of tire recent Mcxico-U-S. 
bilateral agreement. Dailv DC-7 flights 
in each direction will be operated in 
dual configuration with 32 first class 
Mercury seats and 38 seats for Royal 
Coachman passengers. 

Fares will be S114 one way and 
S216.60 roundtrip for the Mercury 
accommodations. S76 one wav and SI 52 
lonndtrip for the Roval Coachman. 



COCKPIT 

VIEWPOINT 


You Take the High Road 

Among the "musts” in the aeronautical world today it appears that we 
must soon develop a traffic control system for handling air transports 
operating in the neighborhood of 30,000 ft. at speeds near 600 mph. As 
a matter of fact, more traffic than wc suspect is already in this class. 
Fortunatelv, the nccessitv for a system and the magnitude of the problem 
have alreadv been realized. 

So much' so in fact, that there appear a need to shout "Whoa— what 
about the low altitudes?” 

It's not so long ago that 1 remember flying a Waco F into Syracuse, 
N. Y. (a major terminal to me in those days), and reminding myself to keep 
a sharp lookout for airliners. Mv vigilance was soon rewarded— but not 
in the direction 1 had expected. There was a DC-3 auising below my 
altitude of 4,000 ft, I thouglit airliners always flew "way up there.” In later 
years I too learned that vou flew a DC-3 just like any other ship. 

Popular Altitudes 

Between New York and Washington, for instance. 6.000 and 7,000 ft. 
were the most used altitudes. Onlv when it was decidedly advantageous 
(or required) did you go higher. 

'I'hcn came the pressurized models— the Convairs and DC-6s. Ah, now 
we would really fly high. The Convairs, wc heard, were designed to cruise 
at 17,000 ft., the "sixes" even higher. And 1 must say that at first we 
attempted to comply with the broenures. 

But it really didn't make much sense-cxcept, of course, on long fliglits, 
over difficult terrain or weather. On the East Coast routes we soon went 
right back to the old DC-3 grooves. 

Lots of Company 

As a matter of fact, a certain trip of mine today habitually anives over 
the Westchester (Pa.) omnirange at almost the same time as another EXH-6, 
a DC-7, two Connies and a Martin. All arc generally well below 10.000 ft. 

Within a few years the Lockheed Electras, the Boeing 707s, the DC-8s, 
Convair 880s and other turbine craft will make their appearance. Right 
now it is popular— because it seems more glamorous— to advertise the 
extremes at which these airplanes will fly. But just as there are innumer- 
able "300 mph.” ships running around the skies at an honest 250 mph.. 
I’ll bet manv of these 30,000- and 40,000-ft. jobs will actually come 
closer to Elarth. 

This, of course, does not include coast-to-coast nonstops or other flights 
in which stage length demands maximum performance. Within or near 
the Golden Triangle (New York-Washington-Chicago) however, lies a large 
portion of our population. 

Distances Won't Change 

Distances between these large cities are not going to increase sub- 
stantially in the next few vears so it is difficult to see any great scarcity of 
traffic in the "low" altitudes even in the 1960s. 

The point of all this harangue is that the coming of the "Jet Age" is 
not going to cause out low altitude problem to go away. If we have a 
serious jolj at the higlicr altitudes wc have no less a task down below. In 
realitv there is no line of dcnrarcation which enables us to have two neat 
little piles, one labeled "high altitude” and one "low altitude.” Wfliatcvcr 
is done for high altitude jet traffic (and sonrething must be done) must 
blend nicely with that down below. Those old DC-3 altitudes are still 
in for a lot more wear and tear. 
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By Philip J. Klass 

Milwaukee-'llior iutcrnediate range 
ballistic missile inertial guidance sys- 
tem. first to successfully fly an Amer- 
ican IRBM. is now in quantity produc- 
tion here at .\C Spark Plug, in the 
nation’s largest inertial guidance manu- 
facturine facility. 

Excellent first-shot performance of 
the nior guidance system has thrust 
AC Spark Plug into the forefront 
among inertial guidance manufacturers, 
niic General Motors Dis’ision is produc- 
ing similar inertial systems for the 
Navy’s Regulus II and the Air Force’s 
new TM-76 Matador. 

Size of Operotion 

The compans’ has produced more 
inertial guidance systems for missile use 
tlian all other U. S. manufacturers com- 
bined, accoEding to Bruce Schwarze. 
chief engineer of the military products 
division. 

Success of 'Ihor's guidance also is a 
coup for tlic Massacliusctts Institute of 
Tccltnolo|v's Instrumentation Lalsota- 
torr-. headed hv Drs. C. S. Draper .and 
W'alter M'tiglc''. The liquid-floated in- 
tegrating gyro and simplified computa- 
tional geometry employed in the i'hor 
guidance uerc originally docloped by 
M. 1. T. 

Performance of the AC inertial sys- 



tem in static, rocket sled and iron-bal- 
listic flight tests had prompted Air 
Force to drop the radio command guid- 
ance system being deseioped as a 
back-up by Beil Telephone Laboratories 
es’en prior to the first inertiallv guided 
'I’hor inching (AW Dec. 9. p. 25). 
Tooled for Production 

AC Spark Plug has tooled up ex- 
tensively to permit inertial components 
and assemblies, some of which must be 
held to tolerances measured in mil- 
lionths of an inch, to be fabricated and 
assembled almost entirely by women 
and girls without prci'ious industrial 
experience. Approximately 70% of the 
personnel are women; men are used 
primarily as supervisors, and for setting 
up machine tools and heasy operations. 

InerKal production currently is being 
transferred from AC’s plants in Mil- 
waukee to a new 215,000 sq. ft. facility 
in nearby Oak Creek which will be de- 
voted exclusively to inertial svstem 
work. 

Within ses’eral months a 125,000 
sq. ft. addition to the Oak Creek plant 
will be completed and another 1-40,000 
sq. ft. addition has been started with 
completion scheduled for next fall, to 
gise a total of 480,000 sq. ft. 

Company currently lias facilities to 
meet present Thor production sched- 
ules, but plans to inaease current num- 


ber of subcontractors and suppliers to 
permit rapid future production expan- 
sion if requited, according to Vincent 
Ryb, manager of manufacturing. 

If an IRBM’s ballistic trajectory is 
to cany it to the target, the missile's 
position in inertial space and the di- 
rection/magnitude of its lelocity vector 
at the instant of engine burn-out or 
cut-off must be accurately controlled. 
Providing tlie guidance intelligence for 
sucli control is the function of AC's 
inertial system. 

Location of the target relatiie to the 
missile launch site roughly fixes the 
required IRBM position at bum-out, 
but its precise position at this instant 
also depends upon the ditcction/magni- 
tude of the missile’s velocity vector. 
Guidonce Problem 

Thus to an IRBM inertial guidance 
system, the "target" is located out in 
inertial space but its exact position may 
shift as a result of unexpected varia- 
tions in engine thrust or changes in mis- 
sile attitude. I'his tends to complicate 
-the task of guiding a ballistic missile. 

Fortunately the problem is made 
somewhat easier because IRBM guid- 
ance is required for only a brief interval 
—something less than four minutes. This 
makes gyro drift and other cumulative 
types of guidance errors of less conse- 
quence than in inertial systems designed 


tor piloted aircraft or non-ballisfic mis- 
siles with relatively long times of flight. 

AC's inertial system for the Thor 
employs three liquid-floated integrating 
gyros with angular momentums of 10’/ 
gm-cm.Vsec. mounted on a three-gim- 
bal stabilized platform. Gyro spin axes 
remain fixed in inertial space and are 
not Schuler tuned as in inertial systems 
designed for long times of flight. 

Three pendulous integrating gyros 
perform the function of integrating ae- 
eeleiomefers, providing output signals 
proportional to missile velocity along 
each of its three major axes. 'Ibese 
velocity signals are intv^rated in an 
.inalog computer to compute missile 
displacement and deviation from a nor- 
mal or idealized powered trajectory to 
provide corrective signals for the mis- 
sile autopilot. 

Thor’s guidance employs a computa- 
tional geometry, developed by M.I.T.'s 
Dr. Harold ijnning, which greatly 
reduces the complexity of the associ- 
ated computer circuitry. Present Thor 
guidance uses vacuum tubes and mag- 
netic amplifiers rather than transistors 
because of the desire to use proven 
components at tlie time the develop- 
ment was started. 

However, AC has developed a com- 
pletely transistorized inertial system 
for the Regulus II, and transistors may 
be employed in any subsequent Thor 
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PUMP 

PRIMERS 


Multiiile funcliom anil separate 
fluid systems can he comhined 
and serriced icilh iiiaxiwuni 
efficiency hy a single Cerolor 
pump. 

Engine designers have recently been 
sti-ongly attracted by Gerotor pumps 
which pcnnit the incorporation of an 
extia pumping element in a separate 
chamber of the lubricating pump to 
provide fluid pressure for a control 
function or other use. 


The unique construction of the Gerotor 
type pump permits aircraft systems 



A,lra»lnge> — The Geisttor is a posi- 
tive displacement pump. It is simple 
and compact, lightweight, valveless, 
pi-ovides high volumetric and mechan- 
ical efficiency. 

Technical information plus complete 

to help you obtain the right pump to 
meet your specifications. Your inquiry 
is invited. 

W. H. NICHOLS CO. 

as Woerd Ave,, Waltham 54, Mass, 


product iinptotcniont ptogniin. 

Extroindv huskv construction la cm 
plovod t!irou|liont tlic Tlior gnidiinto 
sj’stcni. both for the sbiliilizcd plntfonii 
and for the associated serso iitn|5lificr 
and coni|«itcr citcnitii-. Missile on 
liromnont in uliich tho s«!om ucmld 
haio to operate was latgcis an unknown 
qnantiti at tlio time design was Ix’gnii, 
so ultra-conscrsative design practices 
were employed thronghont to proside 
desired reliabilitv and luggedncss. 
Weight Estimate 

Company officials decline to gi\e 
weight figures on the complete guith 
ance syslein. but an estimate of 500- 
1.000 lb- appears reasonable. On the 
basis of pa'sent knowledge of actual 
'ITiot cmironinent, company believes 
it can produce a smaller, lighter-weight, 
more accurate guidance system. 

The multi-million tiolfar Oak Creek 
plant is owned by General Motors, but 
most of the inacliine tixils and equip- 
ment are ga'crmnenf-financcd on a 
special tooling contract. Plant is laid 
out for in-line flow of materials and 
work-in-process, but there is no at- 
tempt at a comcyor-belt tvqM: assembly 

Machining tolerances required for 
manv of the inertial components arc 
so tight that in many instances AC has 
been forced to rebuild new madime 


Thank You... 



for ihe biggesi 
sales year In 
the history of 



How AC Entered 
Inertial Guidance 


AC Spark Plug, which hss long 



ratorv on fire’ control equipment, coin- 
|»nv became interested in incctial giiid- 
anec work of M.I.T.'s Or. C. S. Draper 

In 1951, under Air Force contract, 
AC began development of SIBS— a 

lial fixes were believed^ neecssap' because 
cters was not good enough for a pure 

.AC’s current inertial guidance svstems 
for the niot, Matador TM-7G and Rcgn- 
Ins II arc a direct outgrowth of this early 


tools to obtain the required accuracies. 
Others liavc been built to its special 
requirements. Tvpie.i! is ,i battery of 
Ik-.ilel Borc-Matics used to bore holes 
in alinninuni gimbals which make np 
the stabilized platform. 

Precision automatic gaging equt|)- 
ment is built into some machines, like 
the Ik-alel Borc-Miitics. lo continu- 
(lush monitor petform-Jiiec. In other 
cases the gaging equipment is immeeli- 
atclv adjoining the machine and the 
worker cliecks each piece upon its com- 
pletion. 

Smaller machine tools operated by 
women, arc set up by men who run 
first piece through and check it before 
turning the maciiinc over to the female 
oijerator. Male inspectors periodic-alb 
cheek the output of each machine in 
addition to tlie customary inspection 
of all finished parts. 

Tight Tolerances 

Some idea of the precision required 
in component test and gaging equip- 
ment can be gained from the fact that 
taper of tire gyro wheel must not ex- 
ceed 0.000050 in. and that mass shift 
of the gyro wheel on its heurings must 
be held to the order of O.OOOOOl (one 
millionth) inch. 

One small stainless steel s|xicor, 
hardened to 05 Rocksvell C. must be 
ground to a thickness of about O.Uil 
in. to a tolerance of 0-000025 in., its 
surfaas must be parallel to witiiin 
0.000025 in. and its edges square to 
within 0.000050 in. Operation for this 
one simple component requires about 

Kvery single part of an inertial gyro 
has to be thoroughly deburre-d Isccause a 
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particle onK two microns in diameter 
ran foul up gyro performance. .AC 
iiiiploys liquid honing and sand blast- 
ing wheawer |sossiblc but has a con- 
linning progr.ini of development to find 

Kicrv put is examined under a 30- 
power microscope by female operators 
who work with a complete assortment 
of dental tools, rubber erasers, steel 
wool, cotton and sewing needles which 
arc specially ground to tool shapes. 
It is not uncommon for a girl to spend 
several hours deburring a single gyro 
component. 

Gyro Assembly 

Giro assembly rooms follow the 
familiar industry practices; air condi- 
tioned using heavily filtered ait under 
prtssnre whose temperature is rare- 
fully controlled. Employes arc clothed 
in nylon smocks and hats. I’'cmalc em- 
ployes ate not allowed to wear face 
powder and all employes in gyro as- 
sembly use s]>ecial hand lotion lo close 
off skin pores. 

Despite these careful controls, giro 
iisscmblv rooms arc incuumcd and 
sw-.ibbed down twice a dav. Tools em- 
ployed in assembly arc used only on a 
single gyro, then picked up and sent 
out for cleaning to prcicnt any con- 
taminant from spoiling more than a 
single giro. After cleaning, tools ate 
sealed in air-tight bags and returned. 

The inspection and test sheets for 
cicry single component that goes into 
an indiiidual gyro arc assembled into 
,1 complete log and filed away for fu- 
ture reference. 'I'hcse individual gyro 
logs sometimes provide imaluablc chics 
when engineers arc trying to sleuth the 
cause of subsequent inertia! system 
hiiluic from itvy- meager telemetry data 
aiailable at flic time of failure. 

Reliability Procedure 

Every component failure or malfunc- 
tion, regardless of whether it occurs in 
development models, in production or 
final test, or in the fieli is reported 
back fa AG’s RclLibility & Standards 
Department on a "Disaepmey Re- 
port." Report is filled out to show 
the particular operation during which 
failure occurred, equipment environ- 
inent at the time, how manv hours or 
cycles of operation preceded failure plus 
other infomiation which will help re- 
liability gnnip and design engineer de- 
tomiine cause of failure. 

Copies of the report arc iinmediatclv 
distTibutexi to intetested |)crsoniieI in 
engineering, inspection, manufactur- 
ing and/or purchasing. Report is also 
converted to IBM punch card format 
and all failures arc autoniaticully tabu- 
lated hy machine according to ti-pe of 
put, its circuit position or use, or anv 
other criteria which mav point up a 
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failure pattern, according to Donald 
Cummings, head of the reliability 

W^en a pittern of failure becomes 
apparent, the reliability group sends a 
"Corrective .Action Request" to the 
design engineer involved who must 
promptly recommend the requited 
changes. 


Failed components are returned to 
the reliability department for analysis 
by parts specialists. Later thev ate re- 
turned to the original vendor with a re- 
port on the cause of failure so he can 
take corrective action. Reliability group 
also performs initial component parts 
qualification tests and establishes ap 
proved list of suppliers. Engineers and 
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NEW AC Spark Plug plant at Oak Creek, near Milwaukee, is nation’s largest rncrtial 
guidance manufacturing inciUty. Present 215,000 sq. ft. is being expanded to 460,000. 





Missile, 

and 


Emergency 

Isolated Power System 


Sundstrand 


Controlled-Speed 


Hydraulic Motor 


Compactness, light weight, and the ability to petfotm 
with high efficiency over a wide load range ace 
outstanding chatacteiistics of the new 4O0-cycle 
missile, emergency and isolated electrical power- 
generation system powered by Sundsttand’s 
Concrolled-Speed Hydraulic Motor. 
High efficiency of the system is assured since the 
speed of the variable-displacement motor is controlled 
by varying the displacement to match the required 
torque output, and thus the motor cakes only that flow 
of oil from the hydraulic system that is requited 
CO maintain the driven load. This eliminates the 
inefficient throttling necessary in a fixed- 
displacement motor system. 
In the system shown, the controIled-speed motor is 
integrated in a common housing with the alternator. 
This offers the advantages of minimum weightand 
envelope, maximum vibration and shock resistance, 
and increased reliability. In addition, the integrated 
package permits a reliable method of cooling the 
alternator with oil when air cooling is impractical. 
As shown, the system is raced at 4 kva with a 1.0 
power factor and is capable of handling 100 % 
overloads for extended periods. Operating temperature 
range of standard Sundstrand systems is from 
—65° F to 275° F. Higher temperature models are 
available as required, 
The motor shown has a self-contained flyball 
governor, but it can be provided with external speed 
control wherever variable speed is required. The motor 
is particularly suited to driving any load where 
torque requirements are variable and heating 
of hydraulic fluid is critical. 


These are outsianding characteristics of Sundstrand controlied-speed hydraulic motors: 


• High efficiency throughout operating range. 

• 4 kva ratir\g with 100^ overload permitted. 

e Speed control with ±1/10% with trim, ±1%% 
with self-contained governor. 

• No discontinuities in speed control from no load 
to maximum load. 


e 1-$econd transient response. 

• Operating temperatures ranging from — 6S° F 
to -1-275° F. 

e Motors for operation at higher fluid temperatures 
available as required. 
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purcliasing department are restricted to 
using and bus'ing only qualified com- 
))onents, Cummings says. 

AC’s inertial guidance systaiis have 
been subjected to teliabilih-pcrformancc 
tests on rocket sleds at the Nasal Ord- 
nance Test Station in China Lake, 
Calif., to static firing tests at Edn'ards 
AFB and at Air Force Missile 'I'est 
Center in Florida. 

Concurrent with Thor guidance dc- 
sclopincnt, AC has been developing 
grouud-based test equipment and train- 
ing systems, accordir^ to William Stack, 
director of sales and contracts. 

Although AC already has a large foot 
in the inertial guidance door, both Stack 
and Mathn Caserio, manager of AC’s 
Milwaukee operations, have their eyes 
on other missiles, including several for 
which other companies currently are 
developing inertial systems. AC believes 
it has demonstrated the ability to strip 
the "black magic” away from the manu- 
facture of inertial guidance systems. 

'ILTER CENTER + 

I vjlAJUjb ■* 

► Biomo Seltzer Cures Headache-In the 
nose cone fot the Atlas ICBM and Thor 
IRBM, data capsule containing tele- 
inetiy data recorded as backup for trans- 
mitted information is ejected just be- 
fore missile impact. Problem of delay- 
ing electronic market beacon transmis- 
sions for about three minutes— \intil 
capsule had shed its protective covering 



as it floated in tlie ocean-dcfcated mc- 
clianical switches. Problem was solved 
witlr a concentric-eylinder sea watei 
switcli in the battery lead packed with 
Droino Seltzer which delays entt-mce 
of the water until it has dissolved. Nose 
cones are being developed by General 
Electric’s Missile and Ordnance Systems 
Department. 

► Uncle Sam Best Customei— Defense 
and other government ptocutenient 
now represents about 50% of electronic 
manufacturers output, compared witlr 
only about 20% in 1950. In same pe- 
riod, home entertainment products 
{TV, radio) dropped from 58 to 21% 


of industn output, according to Elcc- 
Ironic Industries Assn., making Uncle 
Sam tire industry’s biggest custoiiiet. 
Associatiorr estimatc-s that 23% of rnili- 
tarv procurcirrcnt dollar goes to elec- 
tronic mamtf.tcturcts. 

► Speedy Check-out— A 15 lb. pre-flight 
fester, which enables pilot or maintc- 
trance personnel to quickly check out 
pcrfornrancc of an interceptor fire con- 
trol systenr cither in the air or oir tire 
ground, has been developed by W'est- 
iitgliousc Air Atm Division utader Navy 
Bureau of Aeronautics sponsorship. 
Pre-flight checker also enables pilot to 
make "dtv rims" fot practice without 
radiating electromagnetic energy during 
periods of fleet blackout, Westrnghousc 


► Rapid-Fire Computer— Digital com- 
putet, called the "first which is hast 
enough to evaluate pctfotmaiicc of a 
missile in full fli|ht’’ was unveiled by 
Packard-Bell at recent Ea.stCTii Joint 
Computer Conference in Washington. 
The transistorized real-time incremental 
computer, called "Thrice” for short, 
cm solve a complete set of equations in 
10 microseconds, 24 times faster than 
conventional digital computers, accord- 
ing to Packatd-Bcll. 

► Spetty Semiconductors Available- 
High reliability silicon senricoirductors 
tor critical applications arc now eom- 
mcrciallv available from Sperry Semi- 
conductor Division, csbalilislrcd last 
vear in Norwalk, Conn. Sperry says 17 
tv pcs of silicon diodes ate being pro- 
duced under microscopes “bv push but- 
ton-controlled machines.” tverv unit 
rcportedlv is tested for 240 hr. at high 
tcmpctatiires to assure operating sta- 
bility. 

NEW AVIONIC 
PRODUCTS 


Component’s & Devices 

• Acccletometers, Scries 600, have 
been developed for shock and vibration 
measurements of small components and 
systems. Barium titaiiatc in compression 
is used for the sensing element to at- 
tain a natural frequency of 1 50 kc. and 



a sensitivity of 1 inv./g. Accclctatiou 
range is from IG to 40,000G witlr 
frequency coverage from 5 cps. to 50 
kc. Columbia Research Laboratories. 
Woodlyir. Pa. 

• Silicon power rectifier. Ty pe 1N41 2B. 
is designed to meet requirements of 
MIL-E-l and MIL-T-19500-A. Rating 
of 33 amp. rectified d.c. output current 
with PIV rating of 100 v . Iras been ap- 
proved under MIL-T-12679/26 (sig C). 



and 1N413B rated at 35 amp. with PIV 
voltages of 50 and 200 v. respectively . 
International Rectifier Corp., El 
Segundo, Calif. 

• Piiisc transfonnet, Ty pe ES-3, is de- 
signed for use in transistor blocking 
oscillator circuits. Encapsulated in 
epoxy resin, transformer has J in. 
niaxiirium dimension. KS-3 is available 
with two or three windings, with coil 



AWC tinned copper. Power rating of 
these units is 1 w. average and 50 w. 
peak pulse power. Information is avail- 
able from Pulse Engineering, 2657 
Spring St., Redwood City, Canf. 

• Matched-pair power trairsistors, 
Tvpes 2N399 and 2N401, ate designed 
for low-distortion audio and servo power 
amplifier applications. Units will dissi- 
pate up to 23 w. Typical Class B rin- 
distorted output power for botli types is 
8 w. The 2N399 is a liigh gain trans- 
istor and the 2N401 is a medium gain 
power output transistor. Red Bank Di- 
vision, Bendix Aviation Corp., 201 
Westwood Ave., Long Branch, N. J, 
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MISSILE ENGINEERING 


Studies Probe Man’s Function in Space 


By Richard Swtxmcy 

Los Angeles- In an effort to thor- 
oiigltly tcscatcli man’s problems of ex- 
istence and function in flight beyond 
the atrnospiretc before manned space 
fligirt is attempted, human factors 
groups of Soutiienr California contrac- 
tors iilre-ady have a variety of efforts 

Wliile some work is inidct contract 
vvitit a service, muclr of it is company 
sponsored, lire range of rcscarcli ex- 
tends From proposals to a service for 
specific investigations to coinpany- 
underwritten general thinking efforts. 
Env ironments and regimes extend from 
high troposphere and supcrsonics to ex- 
nsphere and hy petsonics. 

These efforts are purely in human 
factors— have no coniicctidn with pro- 
posals being made by major firms for 
manned satellites and other advanced 
flights. 

North American Proposal 

North American Aviation’s Los An- 
geles Division proposes an investigation 
ill which the first Step would be an ac- 
curate definition of a mission profile to 
seek the logical direction for siilrscqucnt 

To be determined would be new pilot 
display requirements and navi|atiunal 
aids, the logical position and fmietiuns 
of a computer in the systenr and deter- 
mination of whether a man is capable 
of varying power and velocity as de- 
sired throughout the operational cn- 

Other aspects are the environmental 
conditions, whether a complete artificial 
environment is required and. if so, 
what kind. 

Realizing tliat presently envisioned 
accelerations and declerations for dis- 
patch and recovery of a satellite, which 
are ncccssatv to avoid loss of tire vehicle 
due to burning up in atniosplicrc, arc 
far beyond the capabilities of liimiaiis 
to vrithstand, investigation is proposed 
that would closely calculate new param- 
eters under which man can function. 
These would he thotoughly dissected to 
see if man can possible control or alter 
tlieni to his own advantage wliile they 

All data presently published and avail- 
able would Ire gathered, assimilated and 
work would proceed from there. Sub- 
stantial contnbutions here would conic 
troiii work already accomplished toward 
siicressful flight of the X-15 research 


Following these studios, there would 
be better definition of those areas where 
more pure rcseateh is necessary. Hard- 
ware would be almost the least of the 
problems because of the cutrently avail- 
able vveaponrv items that could be re- 
worked as necessary . 

Several projects are in force within 
the huiiiaii factors section of the engi- 
neering department at Convair San 
Diego. Two of these ate laboratory ef- 
forts under wav for approximately one 

Convair Projects 

One is a shidv in detail of the hu- 
man tolerance to complex and trans- 
verse accelerations sucli as are cn- 
eouiitered in a te-enttv. 

Second is a studv of Irumim tolerances 
to combined environmental stresses in 
todav’s high performance aircraft covet- 
ing all aspects, siicli as imiisiial fligirt 
positions, accelerations, time stresses, 
hc-at and cold, visual, .sensory and move- 

A third effort well under nay con- 
cerns devclopnicnt of criteria concern- 
ing selection and training of biosatcllitc 

I'ourth project is an analy tical study 
of ealculatioiis on a manned iiuclc.ar 
propelled spice vehicle. 

Fifth project concerns human fac- 


tors considerations in design of mini- 
mum capability requited for a manned 
orbital vehicle. 

Douglas: Three Phases 

At Douglas Aircraft’s El Segundo 
Division, work has been categorized 
generally into three phases; k'irst, in 
supcrsonics at altitudes up to 100.00Q 
ft.; second. Iivpersonic- over Macli 5— 
flight at altitudes of up to one million 
ft.; the third, pure Space flight. 

Efforts ill the first phase were carried 
out with the D-358-I research volriclc 
which reached Mach 2 at about 100.- 
000 ft. Second regime has been pro- 
posed to the Office of Naval Rescarcli. 
I’hird would pliase in at appropriate 
point. 

In its rcscaTeli work, Douglas El 
Segundo has proceeded on two lines. 
One was investigations leading to so- 
lutions of immediate problems occur- 
ring on tire rising curve of speeds and 
altitudes with each new airplane. The 
other line has been ptogtamming re- 
search so that, while proper areas of the 
future arc receiving attention in basic 
research, the appliri research which fol- 
lows leads to producible liatdvvate ta- 
in both lines, the division has 
worked to extend the knowledge from 
the platfiimi of today’s accompiish- 



Sand Protects Atlas Blockhouse 

Atlas intercoiitinental ballistic missile coutzol blockhorue at Air Force Missile Test Center, 
Patrick AFB, has walls 6 to 10 fL thick. Pour periscopes probude from reinforced concrete 
dome which is covered by 10-ft. layer of sand to absorb shock (AW Oct. 8, 1956, p. 62). 
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mcnts along tlic logical cunc dic^atcd 
In' increases in speed and altitude. 

In the early work following World 
War II, the dis'ision's cfForts were di- 
rected at such problems as pilot com- 
fort, pilot’s control systems, pilot and 
equipment cooling, llic problem of 
pilot displays led by the present Army- 
Nary Instrument Program (sec p. 54). 
Pilot Displays 

Looking toward pilot displays of the 
future. Douglas people feel that the 
analogy philosophy of the present 
,\NIP svstem will still he \-alid for 
flight at extreme altitudes and speeds. 
Tnev feel that an analogy presentation 


that produces a mental image of what 
is happening to the craft that is com- 
patible to the standard images a hu- 
man pilot uses in creryday lire— and in 
takeoff and lauding of a sety high speed 
and altitude craft— will most probably 

Research corers psychological and 
physiological aspects of extended 
regimes. Efforts have covered the re- 
entry area, with its attendant stability 
and control of the vehicle itself and 
the thermal stress on pilots. Also con- 
sidered is the problem of leeorery of 
a very liigh and fast rehiclc in case of 
.1 catastrophic emergency. 


If your business is 

MISSILES, BALLISTICS, AVIONICS 

You should know about 

ELECTROLESS NICKEL 

V Provides so/derob/e surface for aluminum 
\ ' Prolecis all metals against corrosion 
\ The perfect underfayer for cadmium, rhodium, 
and conventional coalings 


Typical Application 
The 400-lb mild-steel welded os- 
sembly shown at left is used in 
mixing helium and nitrogen. It 
hos been corrosion-proofed 
inside and out by Electroless 
Nickel plating. 


Electroless Nickel plating was developed and patented by scien- 
tists of the U. S. Bureau of Standards. It will faithfully reproduce 
the profile to which it is applied — does not build up on projec- 
tions, comers, etc. Electroless Nickel will produce a uniform 
coating on interior surfaces and other areas which would be 
inaccessible to conventional electroplating processes. 

NATIONWIDE SERVICE THROUGH AIR SHIPMENT! 

SEND US A SMALL SAMPLE PART, 
TOGETHER WITH YOUR COATING REQUIREMENTS. 
WE WILL MAKE A FREE EXPERIMENTAL TRIAL 

Or rot molo inlormotioo tond for our loMil bollolini on ElECTaOLESS NICKEL COATINO, 
ElECI»OPOll5HIN6, EHODIUH, OOlO, ond oHlot •urforo trwlmonn. 

METALELECTRO LABORATORY 


1142} Vmwin Stmt • UnK SO • Nh«i Mllyintd, Ciflr. ■ Ttt POplir S-2430 ■ STinley 7-6$St 


METALLURGICAL ELCCTROCNEMICAL RESEARCH 


1 DEVELOPMENT LABORATORIES 



Research Leaders 

Los Angeles-Human factors work at 
North American Aviation’s Los Angeles 
Division is under the direction of Bruce 
Embody. Convait’s efforts ate being con- 
ducted under the leadership of Dr. 
Arnold M. Small, Douglas Q Segundo 
projects arc under the guidaoce of A1 
Mayo. Dougbs Long Beach programs 
arc headed by Dr. George Long. 


of acceleration-derived respiratory prob- 
lems themselves as well as their effects 
on functional efficiency of pilots. 
Radiation also is under scrutiny. 

Accelerations of botli high and low' 
fic^ucncv and magnitude arc under 

Navy Work 

F.l Segundo Division contemplates 
additional work for the Office of Xasal 
Research. 

Douglas Long Bc-.ich human factors 
work has gone Ixick to a basic ptcniise- 
namcly. what can a man in a spiicc 
T'chicle accomplish when considered in 
the light of the environment tlicrc, tlic 
pro'isions necessarv for him to sur\i\t 
tins enr iromnent; in short, why hare 
him there in tlic first place? 

Tlic feeling is tliat a clear-cut defini- 
tion of man’.s purpose is needed heforc 


Thank You ... 
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calculated requirenrents for his sut'ival 
and efficienev are nailed down. 

Basicallv, it is known that the uncer- 
tainties and unknowns of space flight 
lequire man's unique abilities in order 
to overcome unexpected situations. 
When ail possibilities of occurrences 
are known and understood, a black box 
will ^ able to accomplish the purposes 
of man much better. But until then, 
man will be required. 

Going further back, tlie psycholo- 
gist would like to know how a man 
makes a decision on anything, as well 
as on airplane situations- Certain facts 
are apparent on his aircraft instruments, 
vet his entire background and life ex- 
perience are drawn upon in almost 
e'er)' decision he makes. This leads to 
the problem of how should training be 
accomplished for the first men going 
into space. There is no simulation for 
space flight, especially the aspects of 
weightlessness. 


Weightlessness 

Concerning weightlessness, it is not 
so much a worry as to whether a man 
can stand it physiologically, rather what 
will be its effect on his performance effi- 
cienev? How docs one train a man to 
do the things 'X'hich will be required 
of him under sub-gra''ity or zero grasity 
conditions? 

■Admittedlv, just exactly wliat crew 
members will be required to do is not 
known, but postulating that certain ac- 
tivities will be required, how- will men 
be trained in ad'ance to u'ork under 
these conditions, assuming that trained 
men in some quantitr are needed? So 
far. it seems to be a foregone conclusion 
that training missions as thc\' are un- 
derstood toAiy are out of the question. 

In tlic past, certain experiments liavc 
been carried out using a parti.illy filled 
water tank to acliieve a semi-weightless 
impression, coupled with other pos- 
sible environments of space. Disorien- 
tation to a major degree resulted after 
certain periods of time, not from weight- 
lessness impression alone, but from the 
combinations of factors. 

Researchers realize that real answers 
will not be obtained to this one small 
aspect of space flight in the first feiv 
hours of flight. Sustained periods will 
be required. 

Man traveling under presently en- 
'isioned space velocity regimes will 
have to sleep tliis way. Can he? How 
nnich sleep will he need? 


Zero Gravity Study 

M’ill working under zero gravity re- 
duce the muscular load to the extent 
that normal sleep quotas are not neces- 
sar\’? Will drugs plai' a part liere? 

Another area needing iiwestiMtion 
is the question of using more than a 
minimum number of aew members. 
Studies ate needed on inter-operator 



C-130 Transports Missiles 

Missile airlift is counted among capabilities of Lockheed C-liO Hercules turboprop trairs- 
port. Four Nikes can be transported. Photo below iUustrates how a single Nike is loaded 
aboard the Air Force aircraft. C-130 also is capable of airlifting Martin Matador (above). 
Transport shown is a G130A. Lockheed recently was awarded a quantity production 
contract for C-130B covering 53 airplanes and valued at an estimated $100 milUon. Initial 
letter contract for the later version was for $22 million. 
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DESIGN PROBLEM* a special switch 

PRACTICAL SOLUTION: CallCole 


USAF'S NORTHROP T-38 

SUPERSONIC BASIC TRAINER 


In designing the new USAF T-38 Jet Trainer, Northrop Aircraft, Inc. was faced with 
the problem of devel^lng a special switch to actuate the landing-gear indicator lights 
that would be absolutely reliable under extreme environmental conditions. The logical 
solution was to call In a firm with vast experience and outstanding success in this 
particular field . . . Cole Electric Co. 


Not only did Cole develop a switch that surpasses all requirements, but is utilizing its 
competent production and testing facilities to assure dependable performance of 
each switch and to maintain a co-ordinated delivery schedule. 

The next time you have a development or production problem, do what many major 
aircraft manufacturers do . . . call Cole. Engineering and sales representatives 
from coast to coast — or call direct. 


Cole Electric Co. Hermelicollu- 
sealed Rotary Sequencing and 
Indicating Switch. Two i>ole. 
dmiblethrow. 4 ctrcuil. 10 aiiiiis, 
.30 colts D.C. Serrated aclunting 



^oLq 

ELECTRIC CO. 

8439 Steller Drive 
Culver City, Calif. 
TExas 04701 



Kiniaturized Electrical 
Substation for ground- 
power check-off of 

GUIDED MISSILES 


Improving Performance, Safety 
Of Man Is ARDC Group’s Goal 


variables to ascertain whether haring 
more than the necessary people aboard 
can be beneficial. Is there a task of 
some sort which can be devised for this 
not-really-necessary cren nicmbct that 
e-.in be so arranged that the unnecessary 
party will not onlv contribute some- 
thing by his efforts thcmsel'.cs. but in 
so ^)ing. bolster the performance of 
the essential crewman? 1liis would lead 
to making the extra partv's o\erall salue 
.such as to make it worth while to have 
him there in the first place, in view of 
his cost in weight and complexity of 
the Lchicle. 

Data Not Applied 

Psychologists have gained a great deal 
of knowledge on human behavior. This 
knowledge, however, has not been as 
well and widely compiled and translated 
into useful engineering data as eould be 

The need for a substantial bridge 
linking the tsvo situations is great. 
W'ork is necessary to take points of 
knowledge gained b\’ researchers in 
widely scattered and unrelated investi- 
gations, put them together on a com- 
mon chart, graph or other useful presen- 
tation to obtain a better picture for 
engineers on human functional rclation- 

■fhis tyoe effort would contribute 
substantially to keeping man in a posi- 
tion to be able to do what is required 
of him in space flight. 

Job Description 

One aspect of this is detimtion of a 
complete pilot’s or crew member’s |ob 
elesaiption for the vehicle in ques- 

In the reference frame of the tre- 
mendous velocities invohed and time- 
distance relationships, it becomes 
apparent that a job description which 
incorporates man’s decision making 
(managerial) ability will have to be 
drafted, svhich enables him to make 
efficient use of this oipability but suf- 
ficiently in adrance of required action 
that he can operate in a timc-stress-fiec 

Job descriptions are now being de- 
vised for some of today's weapon svs- 

These are not so difficult, working 
from existing hardware with a known 
mission requirement. 

But the basic question on upcoming 
systems at very high altitudes and ve- 
locities will be “is a man required or 
not?" 

The former basis of "this weapon 
system should accomplish this or that, 
have so many crewmen, etc.." should 
go by the board for the most efficient 
overall end product. 

The new philosophy indicated is 
"the mission is this or that, do wc need 
a man or not?" 


Philadelphia— Protection of the 

human being, performance of the 
human link in a weapon system and sys- 
tem application to assure maximum 
coordination and flow of infomiation 
between human factor agencies and sys- 
tems engineers arc the three dominat- 
ing lines of effort being pursued by the 
Human Factor Ditectotate of Air Re- 
search Development Command, Brig. 
Gen. Don Flickinget recently told Avia- 
tion W'eek, Gen Flickinget is Director 
of Human Factors at ARDC headquar- 

Elaborating on the triple goat of 
ARDC’s Human Factors Directorate, 
Gen. Flickinget made these points: 

• Protection means have to be devel- 
oped to protect the human elements of 
a weapon system before thev can per- 
form their jobs satisfactorilv, 'This 
protection may be against mvriad haz- 
ards: weather, radiation, microwaves, 
chemicals, high G forces, tumbling or 
crashes. All actual and potential hazards 
must be assayed, pin-pointed and elimi- 

• Performance. To achieve optimum 
pcrfonnance of the human element of a 
weapon system— and thus have the most 
efficient possible system-human factors 
technicians, working closely with svstem 
engineers, must define the capability of 
the man ot men working with the ma- 
chine. Also, the system must be human 
engineered to fit the men and inputs to 
the men must be kept from reaching 
peaks or loading thcan to the point 
where they break down at cniciaf mo- 
ments. such as during a count-down. 

• System applications. Gen. Flickinger 
has created in his own directorate at 
ARDC Headquarters a System Ap- 
plication Division to organize and 
monitor the system support activities of 
human factor agencies in the laboratory 
and in the field. It will coordinate 
human factors interest in this area and 
will attempt to produce maximum flow 
of infomiation and guidance between 
human factors groups on the one side 
and system engineers on the other. 
Keynote Address 

In a recent speech here {AW Dec. 
16. p. 61). Gen Flickinger made two 
major points— "We human factors folk 
have finally arrived. We're not talking 
just to ourselves anymore.’’ Second 
point was, "I submit to you that there 
IS no such thing as an unmanned 
(weapon) system." 

He also noted several questions asked 
or implied by synnposium notes and 
by the topics of the speakers. Among 


• Can human characteristics be speci- 
fied in engineering terms for design 
appliciitions? 

• Have human factors engineering data 
and theory crystallized sufficiently to 
make teaching it to engineering stu- 
dents worthwhile despite the still gen- 
erallv vast ignorance about the human 
being? 

• Can the human be manipulated as if 
he were a reliable component in a sys- 
tem. ot must he be treated statisticallv 
as if he were a joket in the deck? 

• Is the language used by human factors 
technicians adequate to describe human 
inputs, outputs and transfer functions, 
or is it a barrier to communication with 
design engineers? 

As Gen, Flickinger pointed out, these 
arc not trivial questions. The answers 
to them are basic to an evaluation of 
how fat up the ladder the state of the 
art of human factors has reached and 
also to planning where the science 

Human Factors Is Hero 

To reinforce his thesis that human 
factors has finally arrived, Gen. Flick- 
inger stated: "I am convinced that, 
while we human factors types will not 
get very far alone, the growing willing- 
ness of engineers to ta& us into their 
systems planning activities is the most 
hopeful sign ! have seen that these 
increasingly difficult problems will re- 
ceive the necessary multi-sided con- 
sideration needed to break through to 
optimal solutions." 

As fat as unmanned systems ate con- 
cetned, he said: "There is that in- 
triguing concept summed up in the 
word ’system' which seems quite clear 
until it is modified by the adjectives 
‘manned’ and 'unmanned.' There may 
indeed be unmanned systems if one is 
discussing ant beds, crystals, or galaxies, 
though the theologians among us would 
probably rq'ect the notion that an in- 
telligent plan did not enter into the 
organization of even those systems. 

"However, where those systems which 
man himself plans, designs and con- 
structs are concerned, 1 submit . . - that 
there is no such thing as an 'unmanned 
system.' It must be appreciated as axio- 
matic that all such systems have a man 
or men somewhere in the loop between 
planning, attempting, and replanning. 

"Whether the question is one of 
fool-proof assembly, skillful mainte- 
nance. unerring operation, or partying 
counteraction, man's performance in 
relation to the equipment which is in- 
volved will decisively affect the ac- 
complishments of the ‘system’-" 
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LYCOMING cnpnMrcd this tapc-coDttolled setup for milling luibine nozzle slots inside 
the casing. A tspe^ontrolled Piatt & Whitney (Penn Texas Corp.) indezing machine was 
set on top o( a Foigcs de Cilly horizontal boring mill, making the opetation automatic. 



INNER sheet metal ring is automatically welded Inside ]97 turbine casing, Operator moni- 
tors weld quality thiough Plexiglas cover which maintains inert argon weld atmosphere. 
Lycoming is now producing approximately -10 turbine cases per month aud estiiuates that 
it is a major producer ot the part. 


Lycoming Tool 

Powcrplant parts for Siiatk missiles 
ami 13-52 bombers foreshadow tlie 
degree to which subcontractors on 
missile programs will have to resort 
to e'xpciisise, special tooling setups, 
according to Lycoming Divdnon, Avco 
Corp., Stratford, Conn., which is also 
making parts for I'itan, Tales and Nike. 

1'hc precision production line used 
by Lycoming to be able to quantity- 
produce J57 turbine cases out of difh- 
cult-to-niachinc liigh temperature 
metals represents a considerable pre- 
production investment. Lycoming justi- 
fies tlic cost of having its tool and 
process engineer group create original 
macliinc combinations as necessary to 
gain realistic schedule and quality con- 
trol over tlie finished product. 

Machining Operations 

Particularlv, Lycoming points out 
tliat bv combining as many of the ma- 
chining operations into single setups 
and by automatizing as many of these 
PS possible, it has substantially re- 
duced the chana' that a workman will 
scrap a part .ilong the way by ' pulling 
the wrong lever." lire result has been 
to keep the plant scrap rate low and tlie 
rejection rate to the customer, the Ford 
Motor Co., Chicago, under 2 %. 

Starting with an A-286 high nickel 
steel rough forging from Taylor Forge 
& Pipe, Chicago, III., Lycoming used 
about a dozen steps, most of which 
have demanded original machinery re- 
designs. 

Examples of the special Lvcoming 
internally designed machine setups ate: 

• Five internal boring operations were 
combined on one -12 in, vertical latlic 
by ganging 24 tools on one rotating 
"Christmas tree" holder. The setup 
performed 35 finish dimensions in one 
operation, 29 finish dimensions in the 
other, all accurate to ±.001 in. 

• Tape controlled integration of built- 
up tool combinations for milling tur- 
bine nozzle blade slots inside the cas- 
ing. Lycoming tooling engineers fixed 
a Pratt & Whitney (Penn Texas Corp.) 
indexing machine on top ot a Forges dc 
Gilly horizontal boring mill, and added 
hvdtaulic feed. Electronic tape control 
sequenced the assortment from slot to 
slot, making the operation automatic. 

• Reduction of the tedious drilling of 
the 509 Itolcs in the casing tor bolt 
rings and lubrication to a number of 
automatic drilling fixtures. Most im- 
pressive of these was the overhead drill 
spindle arrangement nicknamed Nike 
by Lycoming workmen. At an angle 
determined bv the overhead guide rails, 
tire Nike drilled 44 lioles A in, in 
diameter, I in. deep. 

Lycoming is now producing 40 tur- 
bine cases per month and estimates 
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for Snark’s J57 

that it is one of the majot producers 
ot this part althougii I-'iiestone Steel 
Products, Akron, OIrio, and prime con- 
tractor Ford also produce the casing. 
Most of the casings for the commercial 
J57s are produced bv the engine’s de- 
signer, I*ratt &• \\Tiitney Division, 
United Aircraft Corp.. at Hartford, 
Conn., but Lycoming, which has the 
tooling capacity to double its present 
production rate, is interested iii possible 
commercial version subcontracts. 

Lycoming's Diversity 

Concerning liis company's subcon- 
tracting status, a spokesman for Lycom- 
ing told Aviation Weax that the di- 
versity of Lycoming’s subcontracting 
Itas kept it from feeling the full impact 
of present cutbacks. However, he indi- 
cated that tor the future Lycoming is 
making a strong bid to extend the work 
it is doing on the Nike. Talos and Ti- 
tan missiles to other promising missile 
programs. 

'I'o this end Lycoming has been add- 
ing equipment skmtcd toward the needs 
of missile subcontracting, l-'or example 
it now has hvdrafonn machines capable 
of handling 51 in. blanks. Hydraform 
matliincs would be lived to form missile 
items sueli as the dished cuds of pro- 
pellant tanks, portions of skins, or pre- 
forming spinning blanks tor nose cones 
and rocket nozzles. 

.As future missile, high performance 
aircraft and VTOL designs demand 
loner fractions of structure and engine 
weight for total takeoff weight, it has 
been predicted that manufacture will 
continue to grow more complex. 
Future Business 

In turn the future for many subcon- 
tractors will liingc more and more upon 
the degree to whicli thev have devel- 
oped special talents in tlie particularlv 
difficult areas, according to observers at 
Lycoming and other subcontracting 

Pre-production tooling will tend to 
require mote and more original creative 
engineering effort and will of necessity 
become an important factor in figuring 
job cost and lead time. 

Tliis may require more advanced 
manufacturing stiidv contracts such as 
one subcontractot, Aeronca Manufactur- 
ing Corp., Middletown, Ohio, has re- 
ceived from Conv-air for the Atlas 
ICBM, 

Still anothet example is Liberty Air- 
craft Products. Fanningdale. L. I-, 
ftthich has been using its mammoth skin 
milling machines to reduce slabs from 
1,850 lb. to less than 200 lb. to form 
contoured single piece tops and bot- 
toms of the Grumman F-llF’s wet 
(integral fuel tank) wing. 




LARGE chips curl off as tough forging is hogged down on Bullard Man-Au-Tiol vertical 
lathe. The forging is reduced from 850 to 90 lb. as it passes this operation. Lycoming 


AVIATION WEEK, De 


er 30, 1957 






AFTER 1000 FLYING HOURS— The lead aircraft in this 
formation of five Army H-37As (Sikorsky S-56a) over 
Fort Rucker, Ala., completed 1000 hours of accelerated 
test fi3dng within six months after delivery, a unique 
record for helicopters. 

AROUND THE 
SIKORSKY HELICOPTERS 


A new Army command, the Transportation Aircraft 
Test and Support Activity, conducted the unprece- 
dented testing program. The big H-37A was the com- 
mand's first assignment in a program designed to 
develop a system to provide engineering data. 

WORLD WITH 



OVER ANTARCTIC ICE— A Navy H04S (Sikorsky S-55) 
hovers over the Coast Guard icebreaker Northwind in 
the Antarctic, supporting U. S. participation in 
the activities of the International Geophysical Year. 
Sikorsky helicopters are vital to the exploration and 
development of hard-to-reach areas the world over. 



OVER THE BEACHHEAD-A Marine Corps HUS 
(Sikorsky S-58) takes off from the carrier Leyte during 
exercises in the Caribbean. The HUS normally carries up 
to 12 passengers, or even more for short distances. Cur- 
rent Marine Corps tactics emphasize vertical envelop- 
ment of enemy areas using many transport helicopters. 



JUNGLE OIL AIRLIFT — Sikorsky S-58 helicopters in New 
Guinea have pioneered a far-reaching new technique in 
oil drilling operationa. With loads averaging about 4000 
pounds, they recently flew all personnel, construction 
equipment, drilling rigs, and supplies to several jungle 
drilling sites. Costly, time-consuming road construction 



SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 




PRELIMlMARY testing involves stntic tiring, as illustrated bv photograpli of the Test V'ehiclc i first-stugo engine undergoing static test at 
night on Cape Canaveral- Naval Research Laboratory machinist (right) inserts instrumentation package in 6,-f in. dia„ 31 lb. test sphere. 
Babv satellite contains two miniature radio transmitters, one powered by incrciir} batteries, the other b}' solar batteries. 

Vanguard Program Moves Toward TV-4 Launching 


BALL on end of nose probe (above) protects 
anoiv-shaped angle of attack indicator. 
I'ransmitter |ust inside nose cone relays an- 
gle of attack data to ground— not to giiid- 
ance svstem. Data is plotted on graphs for 
benefit of ground erew. Metal strap (top 
tight photo) protects satellite from jarring 
or displacement during prcliminaTy steps, is 
removed before ncEsc cone is put on. 








< 'lirasfal«*l«a 


--■ha 



TIMER in separation unit is designed to Start at proper third stage deceleration point After 
26 sec., motor circuits close to pull hold-down pios, rotate spring release, eject sphere. 


AERONAUTICAL ENGINEERING 



VERTICAL situation cathode ray tube in Douglas Aircraft's proposed cockpit display for A-fD is 71 in. high. 10 in, wide. It would show 
moslng diagonal lines with proper convergence to give analogy of passing over Earth. Horizontal situation display is ringed by compass. 


Douglas Proposes TV Cockpit for A4D 


By Richard Sweeney 

El Segtindo, Calif.— Douglas Air- 
craft’s El Segundo Division is propos- 
ing an operational cockpit for its A-ID 
attack plane built around cathode ray 
tube presentation of contact analog in- 
formation. 

Scheduled for introduction in I960- 
61, if proposal is accepted by Navy, 
new cockpit presentatioir would use 
conrcntional shaped cathode rav tubes 
for vertical situation (attitude) and 
horizontal situation (navigation and re- 
lated functions) displays. 

Although designed around cathode 
ray tube presentations, proposed cock- 
pit does not conform to prcscntlv cn- 
risioned Army-Nary Instrument Pro- 
gram goal of flat transparent cathode 
ray tubes and ultra simplification of 
cockpits. 

Transition Move 

Rather, it represents a large step away 
fiom today’s operational presentations 
toward Army-Navy Instruijicnt Program 
cockpit. 


While this is the first proposal for 
an operaHonal cockpit along the Armv- 
Navy philosophy, the first flying cath- 
ode ray tube hardware was announced 
earlier this year in a T2V-1 test bed, 
now being test florni at Douglas (AW 
Oct. 21, p. 21). 

Fcaturcs of the proposed cockpit, 
which prorides for alt rr-cathcr, all 
modes operations, ate: 

• Vertical cathode ray tube situation 
display mounted in the center of rvliat 
is today’s instrument panel. 

• Horizontal situation display tube 
mounted just below rertical display, 
but angled slightly toward pilot- 

• Fliglit control stick mounted on con- 
sole on riglit hand side of cockpit, op- 
erated primarily by hand movements 
rather titan atm as in conrcntional 

One major variation from the ulti- 
mate Army-Navy Instrument Program 
displav is the use, on each side of the 
vertical situation display, of fixed verti- 
cal scales for Mach number and alti- 
tude, rvitli moT'ing bars indicating air- 
craft’s current status. 


Basic system consists of \-arious 
sensors such as radar, static-pitot, liquid 
lercl and flow, air pressuie and tem- 
perature. feeding information into a 
computer, which sends computed data 
to electronic display generator which 
translates it into form suitable for use 
on the proper readout. 

Airborne Computer 

System would use lightweight air- 
borne digital computer, pre-pro- 
grammed to accommodate the variou.s 
combinations of operational modes pos- 
sible for the aircraft. Present thinking 
is that the computer could be originally 
programnied for all usual operations, 
require reprogramming only in case of 
major change in aircraft or its militars- 

A highlight of the system is the cath- 
ode ray tube which, while conventional 
in shape, would incorporate transiar- 
enf pliospliorus developed by Paul Egli 
at fjaval Research Laboratory, Ana- 
costia, which are not excited by am- 
bient light. Tube would have circular 
polarizing filter and black absorbent 
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coating insielt, the cembimition elimi- 
nating icflt'ctcd light, enabling pilot to 
see dearly desired information on 
fitlier tube regardless of outside light 
conditions. 

Design pliilosopliy of this cockpit 
calls for \ertical panel presentations in- 
dicatirc of, in addition to present 
status, what pilot rvill probably do in 
the next two seconds to fire minutes, 
while the liorizonta! arrangement is for 
long range planning. 

Cockpit Layout 

Cockpit layout is such that all pri- 
matv controls and information readouts 
lie n-ifhin the pilot's 50 deg. angle of 
s ision, can be seen without turning the 

Lone exception is cabin cm-iron- 
ment control, located on right console 
underneath pilot’s arm operating fliglit 
control stick. 

Tlic scrtical situation eatliodc ray 
tube is 7S in. liigli. 10 in. wide. .As 
jircsently designed, it would sliow mov- 
ing diagonal lines with proper converg- 
ence to give analogy of passing met 
Earth. A horizon lubber line may he 
incorporated. Skv analogy will have a 
texture wliich lias not yet been made 
final. Climb, dive and turn analog)' 
svould be expressed by mosement of 
lines and texture to gisc a mental image 
the same as a pilot would have if flsing 
contact. Infomiation for normal flight 
and attack modes would botli lx radar 
derived. 

Horizontal situation display has an 
S-in. dia. case, witli the display itself 
being 7 in. across. A graduate ring 
surrounds it witli major compass points 
clearly marked. 

Above the vertical situation displav 
are two round indicators. On the loft 


is the accelerometer witli numerical 
salucs elearlv marked. On the riglit is 
an oxvgcii qiiantits- indicator, marked 
to ”i," '■}/' “I” and "full." "Empty" 
indication would be one color. Another 
highh- visible color moving up and 
down would indicate quantity remain- 
ing. 

Mach Indicator 

On the left of the scrtical displas- is 
the Mach indicator, with paduations 
ill tenths. A red and white cross- 
hatched, vcrticallv moving area at top 
shows buffet limit for the aircraft as 
a computed function of the aircraft’s 
present condition with all applicable 
factors included in computation. Bot- 
tom of scale also has aossliatched area 
moving up and down, indicating the 
stall limit, again a computed function 
of existing mode, flight conditions- On 
each side of the scale arc small tri- 
angnlar-sltaped command indices, show- 
ing what Macli should be as a function 
of existing flight mode, again a com- 
puted function witli all ractors taken 
into account. 

Moling up and down in the center 
of tlie scale, whicli is approxiinatcli- 
2 in. wide and about 9 in. long, is the 
moving bat which presents a computed 
Mach number for the airplane at the 

Lined-up bar and command indices 
indicate optimum condition. 

.At the very bottom of the scale is 
a numerical readout of computed true 
ail speed in knots. 

Standby System 

Should computer fail, system has its 
own standby static-pitot system which 
feeds signal directly into the numerical 
part of the instrument, yields a readout 


of indicated airspeed in knots. A clutch 
is proi'idod so tliiit moving liar on the 
Mach scale also reverts to indicated 

On the altitude icrtical scale, similar 
conditions preiaii. Graduations arc 
spaced oi-cr the airplane's operational 
envelope. Moi-ing crossliatched area at 
top and bottom of scale indicates upper 
altitude limit according to cabin pres- 
sure regulator, while bottom section 
vields either a i-alue of terrain variation 
according to radio altitude of a pre- 
selected minimum safe altitude. 

Command indices again are com- 
puted functions, as is the moving bat, 
which giies the aircraft’s corrected alti- 
tude, or true pressure altitude. Numeri- 
cal value windows again arc incorpo- 
rated at i-cry bottom of the display, 
with the numbers indicating the air- 
plane's present altitude in fine values. 

Standbv pressure sources again ace 
furnished the numerical section, so that 
in case of computer failure, reading 
would be same as that of today’s altim- 

A clutching anaiigement again pro- 
I'idcs for moi'ing bar to revert to in- 
dicated altitude in case of computer 
malfunction. 

Powerplant Data 

On left of vertical situation display, 
under Mach scale, is the engine gage, 
viclding computed powerplant informa- 
tion. Markings ate, from bottom up- 
ward. "off." “start,” "idle." then the 
"normal" area, llirottle setting speci- 
fies what the powerplant should be do- 
ing, and command indices are posi- 
tioned through computer. Engine’s 
actual output is indicated by tlie mov- 
ing bat, and alignment of bat indices 
shows powerplant is performing as it 
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should he for the specified flight mode, 
throttle setting. 

Crosshatched section on engine gage 
is at top. Movement of engine condi- 
tion indicator bar toward this zone 
without throttle nioromcnt of flight 
mode cliangc indicates an engine mal- 
function other than loss of thrust, 
shown at bar dropping tow.ird engine 
off position. 

Across from engine gage, under alti- 
tude scale, is standby needle and ball. 

To the left of the Mach scale arc 
several rows of selector buttons for the 
various flight modes. Actuation of a 
button automatically brings in the 
proi>er computer program to yield ac- 
curate readouts on cathode ray tubes 
and scales for that mode specified. 

Time Windows 

Located on this panel will be three 
time windows, with the center gir'ing 
the present time in 24 hr. clock num- 
bers, the right one giving estinrated 
time of arrisal according to flight mode 
m effect. Left readout has not yet been 
made final, although pilot opinion 
stems to indicate preference for show- 
ing remaining flight endurance in pres- 
ent flight m<3c. 

Below this, just above where the 
vertical panel becomes the left hand 
horizontal console, arc standard land- 
ing gear and flap position indicators. A 


Thank You... 



for the biggest 
sales year In 
the history of 



flap-actuating handle also is located 
near these indicators. 

Landing gear and carrier tailhook 
operation as yet do not have separate 
switches, current thinking being in 
terms of their automatic extension at 
the proper time after the landing but- 
ton is pushed on flight mode sdector 

^ However, it has not yet been com- 
pletely jelled as to whctliet separate 
switches will be pro'ided in addition to 
landing button automatic operation, or 
wlicthct gear and taillrook operating 
switches will be manually actuated out- 
side the landing mode button, or ex- 
actly what provisions will be made. 
Weapon Buttons 

On vertical panel to the tiglit of alti- 
tude scale arc weapon mode selector 
buttons, plus communications buttons 
and indicators. Two round trim position 
indicators ate below bottom conimuni- 
c-ations button selector tow. 


The horizontal cathode ray tube dis- 
plav makes use of the fixeJ map and 
moving airplane principle. Variety of 
map selections will be available to pilot, 
with the largest coveting the airplane's 
operational range. 

Other scale maps for target areas, 
home base on expanded scale, ate se- 
lected by pilot at will. 

Displav also will show a fuel range 
IKtimetcr circle as a computed function 
of selected flight mode, or it can become 
a radius of action circle, both with pro- 
visions for reserve fuel for landing. 

Movement of the aircraft symbol over 
the map indicates true ground track, 
although heading also is expressed. 

Moving ring around map will be mc- 
chanicallv operated integrally with tlic 
selection of any certain map, indicate 
that map's orientation. Indices on out- 
side and inside of ring can move to 
express track and heading respectively 
on the numerical graduations. These 
indices also may be hooked into raditv 



Marines Demonstrate Helicopter Disembarkation 

Marine infantrymen demonstrate method of disembarking from Sikrosky HUS-1 by sliding 
down knotted ’ topes while helicopter hovets. Technique peimils the riflemen to leave 
vehicle safelv from relatively high jnmping-off point while keeping helicopter clear of terrain. 
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beacons, other navigation aids. 

Should horizontal display tube mal- 
function, the moving ring will become 
a standby unit, orienting like a dual 
ne^le RMI. 

Cockpit design calls for horizontal 
shelves, called consoles, along each side 
of cockpit. 

Height is such that back by pilot’s 
seat, consoles serve as armrests to ic- 
lieve fatigue. 

Mounted on left console is the throt- 
tle, having identical travel to today's 
A4D throttle. 

A feature of both throttle and flight 
control are the handles, which are of 
experimental shape, and will service 


iidauional purposes with buttons in- 
corporated on them, such as fixing a 
certain base or target on the horizontal 
situation display. Handles still are 
undergoing evaluation for shapes and 
location of buttons. 

Standby Gages 

On left console, where throttle travel 
slot is outboard of center, three standby 
engine gages arc provided, giving tur- 
bine outlet temperature rpm. and oil 
pressure. 

These small standby gages are just 
in front of left armrest. Ahead of 
this are internal fuel management con- 
trols and standby fuel quantity window 


which shows pounds remaimug nuiiieri- 
callv. In front of this ate various annun- 
ciator lights which essentially give a 
present status report. 

Lights indicating real emergency are 
located above vertical situation display, 
next to accclcronietcr reading and oxy- 

’ On right console are the cabin en- 
vironmental and aircraft interior and 
ucterior lighting controls. Ahead of 
this group is the flight control stick, and 
ahead of it ate the selector buttons for 
the various map presentations desired 
on tire horizontal situation display, and 
external fuel supply management con- 
trols. 
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PLACEMENT OF INSTRUCTOR'S COCKPIT (cur) 10 in. higher than student’; is emphasized in this view o( partially completed prototype 


First T2J Photos Show Assembly, Structure 
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BIG TAIL is designed to provide positive control at low speeds; 45% of tudder is below horizontal tail to aid in spin recovery. 


Prolotrpc of new North Aihcrican T2J-1 jet trainer 
for Navv is shown in final assembly at Columbus Divi- 
sion prior to roll-out. Scheduled for Dee. 27. .Airframe 
is shown rirtually complete, awaits installation of equip- 
ment and mounting of AA'estinghouse J54-\\'E-46 
turbojet under the fuschige, in these first pictures of 
the trainer (for detailed engineer stor\, see .WV Mav 
15, p. 52). 

Designed to take students from ])iimary through 
adsanced phases. T2J-1 is first airplane aimplctcly de- 
signed at North .American’s Columbus Disision. Ex- 
port proposals base been made to number of foreign 
governments. Naiy has gisen North .American an 
initial contract for 26, it is expected that this will be 
boosted soon for a total of approximately 1 50 T2Js. 

Design of the T2J incorporates mans' prosen com- 
ponents to speed the dcselopmcnt-to-production cycle 
and assure minimum amount of "debugging” in flight 
test- Westinghouse J34 was selected because of its 
record of 1,000 lit. to overhaul and losv susccptability 
to foreign object damage due to all-steel compressor. 



SECTION AFT of fuel cell later is spliced to aft fuselage section. 
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Lockheed Laboratory 
Selling Liquid Helium 

First commercial production of 
liquid helium on the West Coast is 
now under way at Lockheed Missile 
Srttems Division’s laboratory, Palo 
Alto, Calif. 

Lockheed recently made its first sale 
of liquid helium— to Lesinthal Elec- 
tronic Products, Palo Alto, which is 
using the material (temperature: below 
- 452F) to study the properties of 
scintillation crystals at low tempera- 
tures. The project is partially financed 
bv the Atomic Energy Commission. 


The Lockheed research Facility plans 
to use liquid helium in its search for 
improsed computing machine ele- 
ments, rocket fuels and enc^ detec- 
tors. The liquid helium refrigerant is 
useful in rocket propulsion because it 
makes it possible to store energy. 

Lockhcra has lined up a number of 
electronics firms as customers for its 
liquid helium, which it would use in 
basic research. 

Research conducted with liquid 
helium points to several possible appli- 
cations. For one thing, it lowers metals 
to a temperature at which many of 
them become almost perfect electrical 
conductors, and scientists envision low- 


temperature instruments that would be 
supcr-scnsiti'c and electric motors that 
would be 100% efficient. Also, liquid 
helium leaks through holes too small 
for any other liquid to penetrate, an- 
other property that might be cuploitcd. 

Among the derices developed with 
the help of liquid helium ate the ayo- 
tron, a super-conducting electronic 
switch, and the peristatron. a super-con- 
ducting computer memory element. 

Avro Orders Parts 
For CF-105 Arrows 

Toronto-Avro .Mrcraft Ltd., To- 
lonto, has placed orders for compo- 
nents for -to Avro Arrow CF-10? supci- 
•sonic all-weather jet fighter-bombas. 
Production of this newest Canadian 
aircraft (AW Oct. 21. p. 50) for the 
Roval Canadian .^it Force is now under- 
way, will total about SJOO million. 

Each aiiaaft is estimated to cost 
about S3 million. The first six produc- 
tion prototvpes were estimated to have 
cost about'S200 million. The aitoaft 
has not vet been tested and toward 
mid-Decemher was undergoing taxiing 
tests and final prc-fliglit tests. 

Some 650 firms arc holding subcon- 
tracts on parts for the .\vto Arrow. 
'ITie aircraft will replace tlic CF-IOO. 
now standard with RCAF squadrons. 


Thank You.,. 
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Just one idee 


from this new, 
free booklet 

may save you plenty 

— and it's chock-full of ideos to speed aircraft 

Like dry washing and wet washing of plone 
exteriors ... engine ports cleaning ... maintenance 
of exhaust stacks, augmenta tubes and com- 
bustion heoters. You'll find valuable tips on 
cleaning engine test cells, stripping paint, steam 
detergent cleaning, cleaning tamps, aprons and 
hangar floors. 

For a free copy of this booklet, just ask your 
local Oaklte Technicol Service Representative, 
or write to Oaklte Products, Inc., 55 Rector St., 
New York 6. N. Y. 
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Bell Relocates 
Stabilizing Bar on 
XH-40 Helicopter 


Latest configutaHon of the Bell XH-40 
turbine powered helicopter is shown in this 
flight pboto (above). Most obvious change 

the stabilizing bar above theTotoi instead 
of below. 

Bell engineers say that putting the sta- 
bilizing bat above the rotor gives the heli- 
coptet mote stability and provides it with 
the handling cbaracteristics of a fixed-wing 
airplane. XH-40 is lifting six loaded 55 gal. 
dmms (right). Sling only encitclcs top 
battel.- lines tie the others together. Bell 
savs the Arms will call service test models 
of the XH-40 the HU-1. 

I'hese service test models of the HU-I 

basis. XH-40 is Ciitcently in Phase Ill'dight 
test. 
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ROTATING asseinbly is visible in this cutnwnv of the Napier Eland ?,2$0 cshp. turboprop engine. British fi\ed*shaft engine achieves 

Napier Pushes Convair-Eland Campaign 


Los Angeles— D. Napict & Son Lid. 
of England is pushing its international 
sales program for rc-engiuing Convair 
rdO and 440 aircraft with Napier Eland 
tiirboprops. 

A Convair 440 poweaxi by .Napict 
Elands is currently undergoing tests in 
Santa Monica, Calif., for Civil Aero- 
nautics Administration certification, 
'lire test program is expected to be 
completed ill February. 

A 440 purchased nciv by Napier 
from Convair and wliich has been 
parked at Washington National .Air- 
ort is about to be converted to Elands 
V Pac Aero Engineering Cotp., Santa 
Monica. Napier says that after this 440 
lias been converted and certificated, it 
will be used as a courtesy aircraft: when 
.1 sale lias been consummated, Napier 
will loan the 440 to tlic customer until 

completed. 

Probing Market 

Meanwhile. Napier is talking to 
U.3. airlines, manufacturers and the 
foreign market. Efforts also liai-c been 
made to interest the corporate pl:ine 
market in cometsion of presently 
owned 540s and 440s. Napict said it is 
ciirrcntlv approaching mamifacturers to 
trv to interest them in installation of 
Eland engines in planes now being pro- 

Only concrete sale for tlie present is 
for conversion of tlircc 540s owned by 
Real S. A. Transportes Actos, tlic 
Brazilian airline (AW Nov. ll, p. ill. 
'Iliis contract is wortli about S2 mil- 
lion. 

En route to Santa Monica from E'.ng- 
land for certification, Napier's 540 was 
demonstrated at Ottawa before top 
leiel officials of tlie Roval Canadian 
.Air Force. The officials obsersed, lint 


Aviation AA'eek was told that no ac- 
tion was planned. 

ITic 5,250 eshp. F.land engines en- 
dow tlic Comair with an extra 2.000 
hp- witliout increasing tlie existing en- 
gine weight and enable tlic macliinc to 
operate to its airframe structural limit 
of 55,000 11). for takeoff. No airframe 
alterations liasc been made. The con- 
ivrsion exploits airframe design mar- 
gins beyond the capacity of the orig- 
inal radial engines. 

Performance Comparison 

Comparing the petfotniance of the 
Eland and the piston-engined version, 

• A 35-55 mph. increase in block speed. 
Oier a 600-ini. stage length the Eland 
Convair can take the original capacity 
payload of 12,900 lb. to 15,000 ft, and 
cruise at 275 mpli. .At this range the 
piston engine lersion is down to 10.500 
lb. at 255 mph. 

• As much as nine cents per mi. reduc- 
tion in direct operating costs. 

• Font-fold increase in capacity pay- 
load range which, with 12,900 lb., 
jumps the range with normal reserves 
from 250 mi. to 970 mi. 

• Increase in passenger accDiiimoda- 
tion due to new forward position of 
propeller arc. Makes possible four more 
scats forward and two windows or. for 
tourist lersion, an aft lounge seating 

• Sixty pet cent reduction in climbing 
time in altitude. 

Tlicsc improvements, tlic company 
maintain.!, raise tlic profit potential of 
the Convair an extra S84.000 annually, 
based on a utilization of 5.000 lit., load 
factor 65% and stage length 200 mi. 
On an 800-mi. stage, annual earnings 
of a single machine should exceed the 
piston engine version by 5140,000. 


The conipani also points out that 
the standard load factor of 65% is 
likely to jiroie consenutiio as intro- 
duction of turboprop aircraft elscwliete 
has led to steep rises in route traffic, 
due to passenger appeal. 

Napict assessments of DC-6 and Con- 
stellation 749 cometsions prove less at- 
tractive bceansc tlicsc aircraft arc al- 
ready operating to their designed gross 
weight. Block speeds go up 50-60 mpli- 
and operating costs arc reduced by 
about 10% but there is a reduction in 
die stage lengtli with full payload. 

With these three aircraft types, Na- 
pier estimates the total world conver- 
sion potential with spares at 4.750 en- 
gines and would be veir satisfied with 
25% of this business, 'Ihc Eland con- 
lersion is presently estimated at 5400,- 
000. This compares «ith 8450,000 foi 
the Allison conversion which ini’oEes 
airframe modifications, Mr, Hampton, 
senior sales executin:, told Aviation 
Week. 

Brozilian Interest 

Real cvcntuallv intends to convat its 
whole fleet of 20 aircraft. Tlie Brazilian 
Ministry of Aeronautics has also shown 
interest in the project. But firm interest 
in the conversion extends to most other 
countries, including Japan. 

In Washington, Napier has cstab- 
li.vhcd the liead office of a subsidiary— 
Napier Engines Inc.— and has ap- 
pinted Pac .Aero Engineering Corp. of 
Santa Monica as conversion contractors. 
Dallas .Automotiic of Dallas is to under- 
take engine repair and maintenance. 
Tlic Eland Comait holds a special cate- 
gory certificate from the British Ait 
Registtation Board. 

Decision to eliminate airframe 
changes was fundamental to the eco- 
nomics of conicrsion, and some pet- 
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TORQUEMETER inipioves isolatian of rediic- 
tioii gear from propeller vibration. 


furmance concessions were accepted. 
Stiuetural clianges arc entirely confined 
to tliat of nacelle reinforcement for- 
ward of the existing engine bulkhead. 
Even tlio original nacelle diameter was 
retained though the turbine is only lialf 
the piston engine diameter. A reduc- 
tion in nacelle diameter would have 
necessitated costly wing changes not 
justified by a two-knot gain in perform- 
ance, and improved appearance. 

A torque limitation to 3,550 equiia- 
Icnt slip, enables the aircraft to meet 
the ongiiic-out-at-takeoff condition 
without any increase to rudder or tail- 
plane surfaces. The engine has been 
dcielopcd at 3,500 hp. Power resenc 
helps compensate for 6.72% power loss 
pet degree centigrade fall in ambient 
temperature. 

Nacelle reinforcement consists of an 
innease in the number of stringers, box- 
ing in of the existing channel section 
longerons and local increases in the 
nacelle skin. Nacelle top section was 
modified to accept the profile of the 
jet pipe and liot ait murf-this haiing 
a smaller weiglit pciialli than altering 
the shape of tlic pipe. Existing bulk- 
head was also stiffened to meet higher 
nodal moment and bigger jet pipe cut- 
out- -And a snitcli was made from alu- 
minum alloy engine pickup fittings to 
steel. 

Reduced wing loads due to lighter, 
more oierhung engines are partially off- 
set by the iiiCTcascd weight of kerosene 
fuel, but the zero fuel weight has been 
lowered from 45,000 lb. to 44,000 lb. 
Design Features 

Among tlie design features which, 
apart from simplicity, ease of mainte- 
nance and replacement distinguish this 
British fixed-shaft engine, is the 
achievement of a compression ratio of 
7:1 from only 10 stages. Napict main- 
tains it has the highest stage efficiency 
of any known compressor. Design in- 
corporates automatic continuously vari- 



REDUCTION gear annulus has estemal tooth form which engages, with considerable flank 
clearances, in similar toothed fixed housing. Each tooth's mating flanks arc isolated. 


able inlet guide vanes. Operation is 
well rcinov^ from the surge line and 
a single-lever self-trimming control sys- 
tem provides a "slam" surge-free ac- 
celeration from flight idling to full 
12,500 engine rpnr. in only two 
seconds. 

Gas inlet temperatures of 940C arc 
also higher than have previously been 
used commercially. These two factors, 
backed up by some sophisticated light- 
weiglit engineering, lead to outstanding 
specific weight and cruising fuel con- 
sumption ratings of 0.5 Ib./eshp, and 
0-475 !b,/cshp./ht. respectively. 

An extended fin-cooled turbine blade 
platform is used whicli reaches between 
the gas annulus and the disk fir trees. 
The platform considerably lowers 
maximum gas temperatoro felt by the 
disk, which can then be made of con- 
vcttional ferritic disk materials in spite 
of tlie liigh gas temperatures. The 
blades are also laced from the platform, 
so the wire is taken clear o( the gas 
stream. Tlie latest Nimonic alloy is 
used for the first stage blades— Nimonic 
100. A life of 1,000 hr. is anticipated 
for flic turbine, 

Aluminum bronze is used for most 


of the compressor blading because of 
its superior fatigue properties and be- 
cause. being a bearing material, it mini- 
mizes the consequences of a casing rub. 
Torquemeter Design 

The torqucmeter-inandatory on 
Britisli engines-is of intacst because 
it departs from the use of hydraulic 
pistons, saves weight and improves iso- 
lation of reduction gear from propeller 
vibrations. Annulus of the reduction 
gear incorporates an externa! tooth 
form which engages, with considerable 
flank clearances, in a similar toothed 
fixed housing. Scaling arrangements 
isolate mating flanks of each tooth. 
Pressure oil is fed to the clearance 
cliamber between corresponding flanks 
when communicated witn the opposite 
flank chambers tluough restricted pas- 
sages across each tooth. The pressure 
differential across the toofli gives the 
torque loading to 1% accuracy. As the 
sun wheel also floats, the reduction gear 
and air intake ate freed from all posi- 
tive mechanical location with the en- 
gine and can be removed without dis- 
turbing the compressor. 

Napict has also evolved a novel type 



ALUMINUM bronze is used for most of the compressor btading because of its superior 
fatigue properties and because, being a bearing material, it minimizes the consequences of a 
casing rub. Napier says Eland has the highest stage eSiciency of any known compiessor. 
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Air Force Infrared 
measuring program 
chooses 

Barnes instruments 



The msjority of participating 
groups in the Air Force’s critical 
pioneering study on infrared radi- 
ation of background and targets 
selected Barnes infrared measur- 

Thi« equipment included Infra- 
red Radiometers. OptlTherm® Far 
Infrared Cameras and low and 
high temperature Infrared Refer- 
ence Sources. Barnes Engineering 


mplelely int 


grated radial 
iring ins 


ments of this kind. 

The standard line of proven 
field and laboratory infrared equip- 
ment oSered by Barnes includes; 

• Infrared Radiation Measuring 
Equipment 

• Infrared Radiation Sources 

. Tlicrmistor Infrared Detectors 

• Building Blocks for Infrared 


that originated with the Infrare 
Divis' ■ - • • 


s Engii 


iring. 


They are equipped and staffed 
develop your infrared systems. 
//}W ate thinking of name inlrarcd, 

ifUegraled tine of Barnes OpliThern 
infrared tadiometers, sources, 


roller be-.iring to iiccominodatc tci.i- 
tivelv high shaft tlcflcctiiins ;itisiiig 
ftoin the lightweight construction 
adopted. 

Details show how a small unloaded 
pilot track is used to shift a spheri- 
cally mounted outer track of the main 
roller bearing so that it is alw.iys p.iial- 
lel to the inner track when the journal 
deflects. 

Tliis bearing detail was one of the 
few modifications called fot since the 
engine first ran in 1952. Others in- 

• Switch from light alloy to St^l fot 
first three compressor disk stages to 
meet centrifugal growth tendency; use 
of a magnesium compressor casing in- 
stead of aluminum allov, wliich saved 
weight, and introduction of blowoff 
annulus and val\e to improve starting 
and economical idling characteristics. 

• Turbine nozzle rings dogged in cas- 
ing replaced rigid fixing to allow fot 
differential c-xpansion. 

Clioicc of upstream fuel injection 
knocked at least three inches off tlie 
engine's overall length- Adoption of 
unit construction speeds indir idual re- 
placement of the reduction gearing 
and air intake, compressor, combustion 
chambers and turbine axscinblics. The 
turbine can be replaced in seven min- 
utes without disturbing the rest of the 
engine. 


Thanh You... 



for the biggest 
sales year in 
the history of 



Lighhvciglit engine mounting al- 
lows for casr packa^ installation. Ihc 
engine assemblies arc attached to a 
rigid mounting plate in the region of 
titc center bearing and pick up tlie 
nacelle structure at throe points. Gyro- 
scopic couples of the compressor and 
turbine assemblies are arranged to 
cancel at this center bearing in the 
mounting plate. 

A tubular welded structure svhicb 
extends from mounting plate to tur- 
bine casing relieves the turbine and 
aft section of the engine from bending 
loads, Replacement of a complete 
power package takes only one hour- 
replacement III the engine alone about 
eight hours. 

Fuel Metering Unit 

A Napier fuel metering unit in con- 
junction with propeller gorernor auto- 
maticallv compensates for changes in 
forward speed, ambient pressure and 
Icinpeniturc, and prevents surging dur- 
ing transient load conditions. A variable 
datum turbine inlet temperature is also 
unusual insofar as it employs a mercury 
\-apor circuit which sees the gas stream. 
Vapor is contained in a typo of bourdon 
tube wliich elongates witli \cry small 
temperatures in vapor pressure. 

The piston engined aircraft was only 
cleared for light icing by the CAA. 
Napier feels that the additional hot gas 
flow from the Elands will obtain tor 
die comerted aircraft a clearance to 
maximum continued icing conditions. 

"Manv thousands of flight hours" is 
us specific as the company will he con- 
cerning flight deielopmcnt, but the 
chief deiclopnient engineer said. "We 
have had onlv one engine failure in the 
air-and that was traced to a faulty track 
in one of the compressor beatings.” 



Voodoo Viewfinder 


Viewfinder installed in four RF-lOlCs 
which recently broke the transcontinental 
speed record (AW Dec. 9, p, 34). was used 
by the pilots to locate photographic targets 
and as a precise means of checking drill 
to help navigation. Tlie device can lonk 
forward and below the aircraft. Usually. 

views, wide angle r^ narrow angle. How- 
es-er, the A’oodoos are so fa.st that their 
viewfinders had to incorporate font views; 

addition to target location and drift angle 
indication, the viewfinder also computes 
photo interval rate for the pilot. Designated 
VF-31, the device is a product of Chicago 
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Production TT-1 Begins Flight Tests 



FIRST production TT-1 takes off during flight test program which started early in 
December. Landing gear retraction cs-cle sliows new sequence of wheel door opening. 
On the productiDii TT*1, nose wheel doors and inboard main gear doors ate closed both 
when the gear is redacted and extended. Doors are open only during the retraction and 
extension cycles. ‘Ibis new feature makes the Temco trainer cleaner during take-ofl and 
landing and cures a wallowing condition found in the prototype TF-l, which had its wheel 
doors open in the landing configuration. 


By Ctaig Lewis 

Dallas-Modifications designed to im- 
prove performance and simplify produc- 
tion and maintenance liaic been 
cranked into the production TT-1 
trainer which went into flight test this 
iiKintli at Temco Aircraft Corp.’s 
manufacturing facility herc- 

First production TT-1 made its first 
flight Dec. 2 and will go through a 
three moiitli flight test program at the 
Dallas plant. TT-1 will then go to the 
Naval Aircraft Test Center at Patuxent 
River. Md., wliere Temco will put it 
through another two months of flight 
testing before turning the new trainer 
oicr to the Navy. 

First Aircraft 

Na\y accepted first production TT-1 
in September and bailed it back to 
Temco ^r testing. Temco will finish 
work on its present production order 
fot H aircraft by mid-19J8. Order iu- 
eludes two airframes for static.tcst along 
with the 14 production models. 

Chauges made iu the design of llie 
original TT-1 prototxpc and incorpor- 
ated iu the production model arc all 
piirt of a general program aimed at 
cleaning the airplane up and making it 
eusiet to produce and maintain. The 
modifications have little effect on per- 
formance statistics of the Naiy trainer. 

One of the main aerodynamic fixes 
«as made in the wheel well doors to 
correct a n-allowing condition found in 
prototype flight tests. In the Tl'-l 
prototype, the doors were open when 
the trainer was in landing configuration. 
On the production model, nose wheel 
doors are closed in the landing con- 
figuration. 

With the new sequencing, nose wheel 
doors ate open only in extension and re- 
traction cycles- After extension, tlie 
doors ate closed, leaving a small flap 
open to accommodate the nose gear 

Doors ate now sequenced hydrauli- 
cally. Inboard section of main gear 
doors has been extended a foot and is 
retracted when gear is down to keep the 
airplane as clean as possible. 

Gear Redesigned 

Landing gear has been redesigned so 
that main components are now inter- 
changeable. High pressure tires have 
replaced the low pressure tires on the 
prototype, and a new internal disc type 
braking system is used in place of tnc 
prototype’s external tipe. Nexv braking 
system is automatically adjustable. 

Redesign of landing gear has also 
increased the production model’s toler- 
ance for hard landings. Stroke on main 


and nose gear has been lengthened so 
the airplane can descend at a rate 
of 20.S fps. in place of the rate of 18 
fps, fot trie prototype TT-1. 

Tail flutter which developed in the 
prototype was cured by redesigning tlic 
elevator trim tabs. Original version had 
one high aspect ratio tab on the left 
elevator which was actuated on the out- 
board end. Production model has a 
shorter tab in each elevator, and the 
new' tabs ate actuated in the middle by 
a direct linkage hotn. 

Excessiie pitchup in the early pro- 
tot'pe »‘,is traced to the clamshell air 
brake located on the vertical fin below 
the rudder. Pitchup was reduced and 
braking effectisencss increased by the 
addition of a third brake panel below 
flic tail cone whicli opens downwatd. 

Temco simplified production by 
switching to a bonded honeycomb 


structure for the leading edges of the 
wings, eliminating a hydioptess opera- 
tion and the use of 4,000 riicts in the 
built-up ri\-eted sandwich leading edge 
used to save time in building the proto- 
type. Honeycomb structure comprises 
•t0% of the sving on the production 
TT-I, 

Fuselage Link 

Link between the tail boom and 
fuselage has been altered on the pro 
duction version to gi\c the fuselage 
more rigidity and make the tail boom 
easier to remove. Boom splice was 
inoied back 25 in. to a position aft of 
the engine tailpipe fairing and changed 
from 3 four bolt typo splice to a double 
ring forging configuration employing 
countersunk machine screws througli 
ring forging flanges. 

Prototype’s automatic steps, whicli 
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opened wlicn tlic CHUopy u~js open, 
liave been tcplaecd by kick-type steps. 
The new steps arc flush with the fuse- 
lage. and tlicv arc closed when they arc 
not being used. Tliis new feature makes 
production simpler, and it also 
eliminates danger of debris from pilot’s 
shoes getting into nearby jet intakes 
during run-ups. 

Among changes made to simplifv 
maintenance was modi&cation of the 
liquid oxygen system. Converter is a 
composite unit which can be changed 
quicKly. Other TT-1 components have 


been made easily accessible to simplify 

^\’ith a series of five access doors, 
the wliole bottom of the aircraft can 
be opened for maintenance on the 
liydiaulic systems, control system and 
engine. Modification of tlie nose sec- 
tion allows mechanics to work on the 
nose gear from above instead of through 
the wheel doors. An access door has 
also been pros ided on the production 
model for the rear of the forward in- 
strument panel and electrical units on 
the firewall. 


Rcdesigiicd canopy jettison system 
is the main new safety feature on tlie 1 

production model. Changes were made I 

to conform to Navy training requite- | 

ments. Prototype's canopy nas jetti- I 

soned by a pneumatic bottle; produc- I 

tion model uses a ballistic charge. I 

Canopy is jettisoned at the first stage I 

of a two-stage face curtain. Seal is I 

ejected at the second stage, I 

Instrument panels for botli seats liare I 

been rearranged to bring them in line I 

svith Navy standards. Added safety de- I 

vices on the panels include warning I 



Tiny Gnat* Carries Big War Load 

Tactical versatility of tiny Folland Gnat fighter-bomber is highlighted in these photos showing plane loaded with external stores, including 
.1 pair of 66gal. auxiliary uuderwing fuel tanks and IZ tbree-ineb rockets. Landing gear doors, bottom view, double as dive brakes to 
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World’s newest and fastest 


Time: 9 Doeembor, 1957. 

Occasion; the Eastern Joint Computer Conference in 
Washington. 

Event; a major breakthrough of speed, quality, flex- 
ibility and cost reduction in the field of 
data processing and transfer. 

Featured: the new device pictured above. 

Known as the “Stromberg-Cnrlson Model 5000 
High-Speed Electronic Printer,” this equipment com- 
bines Chafactron'' computer read-out tube, made 
by Stromberg-Oarlson, and XeboX' Copyflo' elec- 
tronic printer, made by Haloid. Together, they trans- 
late stored electronic information into visual material 
— at 5 to 10 times the volume output of mechanical 
printers representing the same investment. 

In operation, the Chabactron shaped-beam tube 
reads out and displays on its face the output of any 
data processing equipment — at speeds up to 10,000 


characters a second. Acting electrostatically and with 
dry materials, these displays sensitize the surface of 
a selenium drum in the XeroX Copyflo printer. The 
data arc then transferred to a roll of paper, vellum or 
multilith master and come off the printing machine 
at the rate of 5,400 pages an hour! 

Besides speed, many other advantages arc inherent 
in the system. There is no intermediate processing, as 
with engraving or letterpress — lower cost per page! 
Manufacture of the "Model 5000” utilizes printed cir- 
cuitry and transistors — dependability! Texts, graphs 
and business forms can be combined — flexibility! And 
computers whose idle time may be valued at as much 
as S300 an hour can be "emptied” in just minutes — 
efficiency! 

We are confident that this system is the answer to 
hundreds of electronic data processing output prob- 
lems, military and commercial. Inquiries should be 
addressed to Stromberg-Carlson, San Diego, Calif. 


STROMBERC-CARLSON 
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Bring your tough ones to Zenith 


Do you have a radoinc or antenna that you can’t test accu- 
rately enough with your own ci)ui|)inent? Then bring it to 
Zcnilli's new rndomc test range. 

Here. at your disposal, is the largest, most advanced test 
range in America— and the experience Zenith has gained in 
testing more radomeslliaii all other companies combined. 

The central test huildinp and the four pennanenl towers on 
Zenith’s new range are (id-foot. double-deck, concrele-and- 
steel structures, with foundations sunk decji in the earth to 
eliminate vibration. Two additional towers are portable, so 
that Zenith can make tests on 18 different ranges— plus a spe- 
cial, long-range setup for giant radomes like those on the 


Navy’s Lockheed Conslcllatiotis. Many tests arc made on 
automatic equipment. And a system of elevators and dollies 
prov ides for fast, safe handling of radomes. 

Zenith is liest known f<ir the integrated work it lias done in 
the design, manufacture, and testing of resin-lionded glass 
fiber components. Rv making and testing more than KIO.IKK) 
radomes. we have learned how to form resin-bonded glass 
fiber in almost every shape and size— and how to put it on the 
production line. 

But each of our sen ices — researeh. design, development, 
engineering, manufacturing, testing- is also available sepa- 
rately. We invite you to "bring your lough ones to Zenith” 




Zenith Plastics Company 

1600 West 135th Street, Gardena, California 
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lights for low oxygen supply, low fuel 
boost ptessure and hid pump failure. 

Production lT-1 has a completely 
new set of communications gear. 
System includes a new tiansistorized 
interphone system designed by Temco. 

Prototype lT-1 was equipped with 
basic VHP gear for use during flight 
tests. Production models arc equipped 
with UHF radio and ADF gear. Range 
of production TT-Ts AN/ARC-S2 
UHI'' gear is greater than the opera- 
tional range of the tiaioa, so students 
can't get out of touch with their base. 
UHF controls have been redesigned to 
gi\e instructor oicrridc capability. 

Antennas on the production model 
are also arranged in a new pattern. In 
place nf the prototvpc’s VIIF' antenna 
on ton of the fuselage, Tl'-l will liaic 
a UIIF' blade antenna under the fuse- 
lage below the forward seat. ADI'" an- 
tenna is buried under the engine well 
with a Fiberglas cover to cut drag. 


Actuator Designed for B-58 Pod 


Aileron actuator for canceled Comair 
MX-1964 is constructed so that wltcn- 
es-ct hydraulic control pressure drops 
below a certain ki-el, file actuator auto- 
matically Carrie'S the control surface to 
a neutral position wlictc it holds it 
mechanically locked until control pres- 
sure is restored. Constraction of actua- 
tor's mate, the upper and lower 
rudder actuators and the canard actua- 
tor is similar. 

Actuator was made by Vickers, De- 
troit, Mich., under subcontract to 
Sperry Gyroscope Co. Convait MX- 
196-t was to have been a guided pod for 
the B-58 bomber. 

For the ait-launchcd missile this ac- 
tuator mav haie been desirable cither 
to guard against collision during 
separation or to prevent complete fail- 
ure of mission if the missile were hit 
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target. Specifica- 
tions called for the titanium body 
actuators to withstand 250F ambient 
steady stale teiiiperatures and a thermal 
shock consisting of a 2-min. accelera- 
tion to l.OOOF. a 2-min, dwell at l.OOOF 
and a -t min. coast to 250F. In a case 
where the temperature was produced 
by aerodynamic heating this would 
mean a hiaeh 4 missile launched from 
a Mach 2 mother ship. 


Thank You... 



for the biggest 
sales year in 
the history of 
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Scientists Explain U.S. Technical Lag 


Washington— Senate Preparedness 

Siibconiniittce recently asked a number 
of U. S. scientists and members of the 
aviation indnstty to comment on the 
state of U-S- defense and scientific ef- 
fort and the reasons for tlic lag behind 
the Soviet Union (AW Dec. 21, p. 20). 
The following replies were released by 
the subcommittee: 

Simon Romo 
The Ramo-Woeldiidse Coip. 

"The missile and satellite programs 
of the nation have not used ttie scien- 
tific and engineering manpower of the 
nation to the fullest. A"lthoiigh this 
ma-timum has been approached in the 
case of the Air Force’s Thor, ,\tlas and 
Titan programs, two other factors have 
existed on all programs, including the 
abosc referenced Air Force programs, 
that have limited the proeram prior to 
tile exhausting of tlie rail scientific 
manpower resources of file nation. 

"These ate (A) fund and facility limi- 
tations, and (B) the use of top scientific 
and engineering-management man- 
posver to sell, justify, defend and other- 
wise he im’oh'cd in nontcelinicai 
aspects to insure full appreciation, 
maximum sponsorship and continua- 
tion of the programs. Ultimatelv, tlic 
tcchiuea! resources of tlie nation will 
limit our rate of progress in these and 
related fields, but today the much dis- 
cussed shortage’ of engineers and scien- 
tists has not been the bottleneck. 
Bottlenecks Described 

"III research and development work 
generally, the bottlenecks have been 
(.\) too small a budget. (B) insufficient 
appreciation of the importance of re- 
scarcli and development work |)laimed 
and carried on well ahead of the com- 
mitment to a major weapon svstem, 
|C) well entrenched, bad habits to 
regard research and development as 
deserving only of minor sponsorship 
until and unless there is fairly complete 
evidence that a major new weapon 
svstem based on this research mid de- 
velopment will indeed be successful 
and (D) the tendency to implement 
rese,ircli and devolopincnt out of pro- 
aircmcnt funds. 

"As a general comment, it can be 
said that too Urge a fraction of tlic top 
research and development talent of the 
nation is engaged in nontccliiiieal pur- 
suits intended to assure tlic stabilitv of 
the teams witli which these top men 
arc associated. 

"The chief factor in determining 
where vve stand in missiles and satel- 
lites today is the late starting date— late 
compared with when these programs 
could have been started. 'I'his late slatt 


resulted from years of established prac- 
bccs to mull over, argue out (often in 
an atmospliete of interservice rivalry), 
analyze, and coniinittce-to-death the 
starhng of any major project. We have 
had this dilemma: out pattern of op- 
erations has precluded committing to 
large projects early, when the job ap- 
pears too speculative as to its final re- 
sults; yet, vve have not permitted large 
basic reseatcli and development ex- 
penditures that in the end constitute 
tlie only means for uncovering evidence 
as to the potential success of new con- 
cepts. 

"It is a small exaggeration to state 
tliat the starting of our huge ICBM 
and IRBM programs resulted when 
they did. rather than a vear or two 
later, only due to the accidental timely 
apptaranee in the right places of cer- 
tain personalities of exceptional con- 
victim, imagination and courage. 

"The completion of the develop- 
ment. production engineering and pro- 
duction and the atfciiiiment of opera- 
tional capability in tlie existing long- 
range ballistic missiles can best be as- 
sured by every possible support for the 
competent opetaHng organizations al- 
ready built up to handle these projects. 
It is too late now, and dangerous in 
the sense of potential dislocations and 
schedule slippages, to attempt a com- 
plete governmental reorganization for 
these specific projects tliat are now so 
well along. There is no way now to go 
back and start over again at an earlier 

“However, with regard to all follow*- 
on projects, including improved bal- 
listic missiles and a variety of satellites 
and other space wxapon systems, we 
will progress at a faster rate only if 

(A) very major changes arc made in 
Defense Department organixation to 
eliminate intaservice rivalry liandiaps, 

(B) separate funding is provided for 
these major progr.ims, (C) new procure- 
ment and research and development 

E olicies ate instituted that will permit 
tge gambles, and (D) in the long run, 
relatively huge expenditures ate com- 
mitted compared with our present 
trivial ones for basic research (not tied 
to any specific niilifatv weapon svs- 
tem idea) and education. 

"In comiection with the ptesentlv 
existing ballistic missile projects that 
are nearing completion dales in tlic 
next year or two, a 10% or 20% in- 
cre-asc in funds and a smoothing out of 
all organizational problems above the 
level of the operating organizations will 
be sufficient to provide the maximum 
of support, 

"In the case of follow-on projects, 
a doubling of c.xpcndituics is requited; 


and in the case of basic research and 
education, some tenfold increase is what 
is needed to maintain or insure su- 
perioritv in out position with respect to 
the Soviet.” 

Homer E. Newell, Jr. 

. . It is my opinion that a strong 
basic research program is essential to 
continuing vitality of applied rcsearcli 
and development in missiles or any 
other military or peacetime .ipplica- 
tions. New facts, new ideas, new tech- 
niques, new materials, new instni- 
ments, all come from the basic te- 
scarcli effort and arc not forthcoming 
in adequate abundance vvlicn tlic basic 
rcsearcli lags. 

"Basic research is tlie search for new 
knowledge for the sake of knowledge 
and can be carried out only in that 
spirit. It should not be confused with 
applied research and development, the 
end products of whieli arc prescribed, 
often quite rigidly, in advance. Never- 
theless practical applications always 
come from broad, vigorous and sound 
basic research activities. Tliesc prac- 
tical applications, howxrvcr, come from 
unprcdictaliie directions in unprediet- 
able ways. 

"In the case of missiles, satellites and 
manned space stations, one can list 
some of the basic research areas that 
must be strongly prosecuted to provide 
necessary support to tlie applied re- 
search. development and operations. 
These include: geophysics, particularly 
upper air research; solar research: a.s- 
tronomy and astrophysics; niatcrials; 

law; rocket sounding and satellite re- 
search. 

ticmciidous. amount of time has 
been taken, during recent vears cspcci- 
,ilK. for the preparation and giving of 
briefings, reports, etc., in a struggle to 
keep basic research alive and to obtain 
tlie neccssjiry support and funds. 'I'his 
ha.s be-cti particularly true in my own 
field of rocket exploration of tlie upper 
atmosplierc. It is recognized that there 
will always be a need for this sort of 
thing, but ill my opinion tlic amount 
of time required in recent wears lias 
been greativ excessive. 

"In this coiiiittv there has not been 
adequate effort in rocket sounding of 
the upper atmosphere. 'Ihcre have 
been many important scientific prob- 
lems that have lain dormant because 
of lack of money and jicrsonncl to at- 
tack tlicm. I would say that the na- 
tional effort has been about 50% of 
what it should have been, considering 
these important problems that have re- 
mained dormant- At the Naval Rc- 
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COMPLETE DESIGN FLEXIBILITY 
WITH EVERY TYPE OF 
SHOCK ABSORPTION 
FROM CLEVELAND PNEUMATIC 


Any aircraft landing gear requirement you have 
can be solved by Cleveland Pneumatic. The gear 
can be designed around a conventional Aerol, a 
new-type high-pressure Aerol, or a Cleveland 
Pneumatic liquid spring. We engineer and produce 
all three types of shock absorbers. 

If space aboard is extra-tight, the small-cubage 
Cleveland Pneumatic liquid spring gives you the 
greatest shock absorption in the smallest package. 
Static pressures as high as 20,000 psi can be used. 

Another weight- and space-saver is the high- 
pressure Aerol. It was developed by Cleveland 
Pneumatic to operate at 5,000 psi static pressure 


with special CPT pressure seals. (Tests were suc- 
cessful up to S,000 psi static.) 

Tell us your landing gear requirements at the 
start. Cleveland Pneumatic designs and builds all 
types of landing gear, recommends the type best 
for your service needs. 

a Write for the S-page technical 
booklet which describes the princi- 
ple of the liquid spring. Ask for 
'•Booklet LS-IO". 
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TOOL COMPANY 


CLEVELAND S. OHIO 




Comparison of (left) stondord low- 
pressure AEROL, (middle) medium- 
pressure AEROL and (right) high- 
pressure Aerol. Note reduction in 
diameter of shock-absorber packoge. 


THREE PRESSURE RANGES 
OF AEROLS SHOW BENEFITS 
OF HIGH PRESSURE 







Paratroopers Jump From C-130As 


PaTatTOopcrs af the Annv’s S2nd Aiibornc Division participate in o mass jump from USAF 
Lockheed C-J30A Hetailes turboprop transports over Drop Zone Sicily. Ft. Bragg. N. C- 
'IVenty-Sve aircraft dropped 1.000 paratroopers in 10 min. during the exercise. 


search Laboratory tlic effort, because 
of lack of money and personnel, has 
been less than 50% of what it should 
have been on the above basis. 

"The bottlenecks that I hate en- 
countered have been of three types; {.\) 
administrative. (B) lack of money and 
(C) lack of pctsonnel- Actually there 
is considerable overlap between and 
among these categories- 
Viking Research 

"Tlic Viking, which «as begun in 
1946. was detclopcd as an upper ait 
research vehicle. ’Hie rocket itself, the 
techniques learned, and the associated 
equipment developed, formed the nu- 
cleus for further dcrclopment info a 
ballistic missile system. Ncterthcless, 
N'RL never could obtain the financial 
support to csirrv out such a develop- 
ment. In 1952 the Laboratory pointed 
out to the Nasy the importance of bal- 
listic weapons to military preparedness 
and .showed in detail how the Viking 
ispcricncc and liatdnarc could be u.scd 
as the basis for the dcsclopmcnt of a 
medium range ballistic ne.ipon usable 


from land, sliip or submarine. But such 
a project was neset funded. 

"When the ballistic missile proposals 
failed to rcceis-e support, NRL decided 
to use the Viking as a supporting re- 
search \ohicle to obt.iin data imporhint 
to missile dcselopmcnt. Because of its 
costliness it was difBciilt for NRL to 
fund this project, and. since appeals to 
both the Nasv and Air Force brought 
no support, the project was about to 
go under, when the Vanguard program 
came along. It was the Viking c.vpc- 
rienec and hardware that put NRL in 
a position to undertake the Vanguard 

"Basic research in the Department 
of Defense suffers by being snallusvcd 
up in and made subsenient to applied 
research and development programs. 
If suffers in competing with such pro- 
grams for monev, personnel, facilities, 
and support in gcncaal. W'hat is needed 
is a permanent, coinpetcut and ade- 
quate staff of scientists at the DOD 
level to provide leadership in basic and 
applied research. Bv Icadcrshiis 1 do 
not mean detailed direction; I mean 


the actual doing of high quality, imagi- 
native, eomprrmensivc, and dvnamic 
research, the participation in scientific 
pioneering. 

‘in my opinion a purely coordinativc 
office that is not involved in the doing 
will not be effective. By adequate staff 
1 mean something in the nature of a 
complete laboratory coveting in a braid 
nay physics, chemistry and engineer- 
ing. In asking that such a laboratory 
be placed at DOD level I am looking 
to securing a position for it whore its 
leadership can be asserted within the 
military, where the needs peculiar to 
basic research om be protected, where 
the funding cm be sufficiently stable 
for sound planning and operation, and 
where close liaison with the military 
can still be maintained. Laboratories 
like the National Bureau of Standards 
and the U. S. Naval Research Labora- 
tory have the breadth and depth of 
competence and activity to provide the 
leadership required were they properly 
placed organizationailv. But NRL. un- 
fortunately, is buried at the very bottom 
of the administrative heap in the Navy’s 
Office of Naval Research. 

Money Crimp 

"NRL has made a continuing effort 
to keep the costs of its rocket sounding 
program down. One approach which 
promises to reduce costs by large fac- 
tors is the development of the Atcon 
and Iris rockets. Lacking Navy support 
for these developments, NRL found a 
non-DOD sponsor who agreed to fund 
the developments to their conclusion. 
Some funds were transferred to NRL, 
blit at this juncture DOD and the 
Bureau of the Budget told the sponsor 
to leave the rocket development busi- 
ness to DOD. But DOD did not pro- 
vide the funds needed, and the Atcon 
and Iris efforts ground to a halt. Atcon 
would have died had not the Navy 
learned that the Army was going to 
pick up the work, whereupon the nec- 
essary funds suddenly became available. 

"Iris did come to a complete halt and 
would have died liad not NRL with 
great difficultv made available enough 
funds to get it moving again. More 
funds will be needed to exploit Iris 
potentialities to their fullest, but where 
Ihc monies will come from is not 
known. It should be pointed out that 
the Arcon and Iris not only will be 
iiiiich clicapcr than previously used 
sounding rockets of comparable per- 
formance but also arc genuine techno- 
logical brcakthrnuglis in the solid pro- 
pellant rocket field. In spite of this 
ihev must struggle for their very exist- 

"■llie rocket up|>cr ahnosphctc re- 
search program was a necessary prelude 
to satellite rcse.irdi. At the present 
time, vertical rocket sounding and satel- 
lite tcseatcli arc complementary nieth- 
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ods of doing space research, the foniicr 
must be used for studying the atmos- 
phere along a vertical cross section while 
the satellites provide platforms for mak- 
ing measurements at fixed levels above 
the atniosplierc. 

"The upper ait rocket research pro- 
gtjiii at NRL has always received strong 
support from the Laboratory adminis- 
tration. ’Hie cost of the program, how- 
ever, is about twice that of a normal 
laboratorv research program, because of 
tbc need for rockets, launchers, tele- 
metering ground stations, special air- 
borne equipments and expeditions to 
remote locations such as the Arctic, the 
.Antarctic, and the mid-Pacific. The 
cost is about $45,000 pet man per year 
as opposed to about $25,000 pet man 
per vear for normal research. As a re- 
sult, a large fraction of the rocket 
sounding progr.ini has never been 
covered in NRL's annual budgets. 

"To do .so would have required siz- 
able reductions in tlic Lanoratory's 
staff, which in turn would have de- 
stToved the breadth of competence 
which is tile Laboratory's great strength, 
instead, rockets, telemeters, ground sta- 
tions. etc., have been purchased out of 
whatever balances happened to be left 
toward the end of each fiscal year. Ap- 
peals to the Navy for relief from this 
situation have been of no avail. Tills 
hazardous fiscal policy forced upon the 
Laboratorv has prevented sound plan- 
ning for and execution of the program. 
W'hat has been done has been accom- 
plished in spite of these blocks. 
Sounding Program 

■■Because of the fise.il policy that 
lack of higher level support forced upon 
NRL in connection with its rocket 
sounding program, this program was 
about to go under several years ago. in 
spite of the f.iet that its accomplish- 
ments had shown the NRL program to 
Ik the most comprehensive and pro- 
ductive such effort in the country, 'llie 
progtani would have gone under at that 
time had not the International Geo- 
phvsical Year rescued it. .At the present 
time, this program continues because 
of IGY rockets and equipment bought 
by the National Science k'oundatioii. 
Nn funds am available however, to 
purchase more rockets and equipment 
for continuing this research beyond 
IGY. even though thcTC will remain 
manv important problems to solve. 'I'o 
maintain continuity in the program, 
these new rockets must be ordem'd now 
so as to be available at the end of the 
current IGY effort. 

"The personnel in this program arc 
highly competent scientists, and are 
constantiv beseiged with offers of jobs 
in indusftv and elsewhere. Salary in- 
creases between 30% and 50% arc 
quite common. These men stay with 
tlie project, however, because of scien- 


tific interest, because of its dynamic 
and ch.illeiiging nature and because 
thev believe thev arc doing something 
important wliilc the proffered jobs 
usuallv would take them out of the 
basic research field entirely. The pres- 
ent kick of monetary support for the 
program, however, has become obvious 
to all and is a soura- of concern. Many 
of the men, induding top level key per- 
sonnel, are now looking about to de- 
cide where thev should jump when the 
ptoftam goes under, if it docs. Time 
is of the essence if the program and 
the staff to do it arc to be saved. 

"The NRL rocket sounding program 
started with uiovigh people to conduct 
a comprehensive program that covered 
most of the important research prob- 
lems in the field. In the case of upper 
air research, this is essential bcause 
the various phenomena involved— pres- 
sures, temperatures, densities, winds, 
ionospliete, magnetic fields, the aurora, 
airgiow, cosmic ravs. the solar radia- 


lion input and metears-are all so in- 
Icrrelatcd that im understanding of one 
aspect requites knowledge of all the 
other aspects. I'ot the past five years, 
however, the rocket upper ait program 
Ims operated at or below half the neccs- 
sarv strength to do the job tight. Be- 
sides the obvious effect of lowering the 
total effectiveness of the program, this 
understaffing imposes extra burdens and 
strains on the personnel who arc avail- 
able since thev naturally extend them- 
selves in a coinmcndablc but impossi- 
ble effort to make up for the deficiaicy 
in manpower. 

"This coontn's position in the field 
of space research would be greatly 
strengthened by the creation of a Na- 
tional Sjsacc Establishment. . . . Some 
of the things that such a National 
Space Establishment should do arc; 
Space Exploration: 

• Vehicles. 

• Electronics systems. 
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• Comimmicatiuns. 

• Earth's atmosphere. 

• Tracking. 

• Moon. 

• Guidance. 

• Interplanetary phenomena. 

• Controls. 

• Sim, 

♦ Power. 

• Planets. 

• Logistics. 

• Stats. 

• Operations. 

• Interstellar phenomena. 

• Astronautics. 

• Extragalactic observations. 

• Medicine. 

• Applications. 

• Law. 

"One of the first things that should 

• Applications. 

be done is to strengthen the present 
rocket sounding program, and to put 

Space Reseorch: 

it on a sound ba.si.s finanfiaHy. 

• Vehicles. 

"It is mv feeling that something 
similar to what the Rocket and Satet- 

• Electronics systems. 

• Logistics, 

iile Panel has recomended for space 

• 0|>erations. 

tcseateli would be very effective in tlie 
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RADAR ANTENNA 
MICROWAVE REHECTORS 
TRANSIT BOXES 
MISSILE FINS 

ARMAMENT CONTROL SYSTEMS 


Consider these advontoges of . . . 
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missile rcst-jrcli and development field 

"I should like to conclude with a 
fciv general tentatks. First about sala- 
ries. I beliese that a raise in salaries 
for scientists is neccssarr, but I do not 
believe that the government has to 
matdi the salaries of industrv. Tlie 
government ean retain competent, top 
quality scientists by providing (A) the 
opportunity to do research and engi- 
neering in dynamic, pioneering pro- 
grams that arc adequately supported 
and (B) an adequate salary for the 
scientist to live in reasonable comfort 
and to provide his children with a good 
education. 

"Sccondl), gosernment facilities can 
provide research opportunities that pri- 
vate enterprise cannot fit into a reason- 
able profit and loss scheme of things. 
Because of this and because of research 
ftctdoins that the government can 
afford, the government can get research 
men at lower salaries than industrv, 
and thus can do rescvirch at a lower 
overall cost. On the other hand, noth- 
ing is gained if the costs arc reduced 
to the point where the government can- 
not attract and retain the top level of 
competence. 

"I’inallv. it is my opinion that the 
inilitarv have straved too far from their 
prinian' job of defense in which they 
arc a user of research and research prod- 


Thank You... 
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ucts, and arc attempting to prescribe 
the research that is to be done %ind 
even to direct the research itself. On 
botli counts the military arc incompe- 
tent to do the job. Ilie Office of Naval 
Rescatcli and especially the Naval Re- 
search Laboratory have traditionally had 
less militarv interfetcncc of this type 
than other Defense establishments 
with which I am familiar. The higji 
productivity of NRL, which includes 
many important military applications, 
is strong justification for civilian scien- 
tific direction of science programs free 
of military interference- Let me liastcn 
to add, however, that it is recognized 
that there must be close liaison and 
cooperation between the scientists and 
tile military." 

W. C. Tinus 


S. C. Donnelly 

Wesleni Electric Co. Inc. 

"1. There is need for more concen- 
tration of responsibility and authority. 

"More concentration would reverse 
the present trend toward increasing 
numbers of people in government who 
must be informed before decisions can 
be reached. This applies to both proj- 
ect work and associated facilities. Unce 
it is decided to proceed with a par- 
ticular project, a single individual 


backed bv a competent organization 
should have the responsibility and 
authority to carry out tne development 
and production of the weapon system 
as a whole. His responsibility should 
carrv through until t(ic weapon system 
is in effective operational use- A situa- 
tion approaching this obtained in the 
early days of Nike. 

"2. Use of overtime should be at 
contractor’s discretion. 

"While recent restriction of over- 
time has not yet seriously affected out 
projects, it would seem wise for the 
future to allow contractors to use over- 
time as required to meet obligations. 

“5. Longer term avithorbations 
would be desirable. 

"Longer term funding would in 
manv instances permit more expedi- 
tious and efficient management. 

"4. Reduction in the amount of re- 
quired paper work would speed prog- 

J. A. Van Allen 

D«portn.nt 

"... I believe that there is adequate 
scientific, engineering and tecluiica! 
manpower in the U. S. missile and 
satellite field. There now exists a vast 
teclmologv in the United States which 
can be applied to agreed national ob- 
jectives. However, the administrative 


handling of this potential has been 
painfullv divisive and painfully lacking 
in cleat, unified objectives. The very 
roster of missiles under development 
bv the several services is prima facie evi- 
dence for the diffuseness of national 
effort and for the lack of concentration 
of this effort on primary needs. 

"In the satellite field, it would have 
been tcclmically feasible for the U.S. 
lo place satellites in orbit at least as 
tatlv as October 1956 using the Army's 
lupitcr C. But the Army’s proposal to 
do this was voted down within the De- 
fense Department (in summer 1955) in 
favor of having the Navy undertake the 
development of a complex, new vehicle 
for tlic purpose, lliis decision, which 
has been actively contested by some of 
us tliroughout the past two or three 
vears, was defended in terms of not 
interfering with direct military develop- 

"However, the true overall effect has 
been exactly the reverse— since a fresh 
set of difficult missile developments 
was imposed on commercial contractors 
(Glenn L. Martin Co., Aerojet Engi- 
neering Corn., Grand Central Rocket 
Co., etc.) WHO were already deeply in- 
volved in the development of purely 
military vehicles. The proposed Jupiter 
C svstem was to be assembled of lock- 
ets and otlier components already in 
existence in 1955. I'his .system was 
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comincinglv dcnioiistmtcd to be csip- 
iiblc of placing a 15 lb. payload in a 
‘jtcllitc orbit as early as SeptcmlK-r 
1956. Even after this famous flight the 
issue tt"as treated by the Defense De- 
partment as too delicate to mention, 
lest the precarious balance of intersers- 
ice rivalry be disturbed. 

"I regard the Navy’s Vanguard pro- 
gram as in competent hands (despite 
v.istlv over-publicized difficulties, sucli 
difficulties being actually normal in this 
difficult field). But I regard the DOD's 
decision to proceed vviflr the Vanguard 
development as thoroughly ill-advised. 
Civilian Commission 
■"I'he United States has an urgent 
need for the genuine unification of its 
missile and srrtellitc efforts in a civilian 
commission having tlie general charac- 
ter of the Atomic Energy Commission, 
live essential features of sucli a Mis- 
sile and Satellite Commission are as 
follows, in my judgment: 

• It should have a statutory status inde- 
pendent of the Department of Defense. 

• Tlie military services should be re- 
garded as customers (as with the AEC) 
but they should not possess direct con- 
trol over it.s ptogtaiii, nor should their 
customer-deiiiand.v preclude a vigorous 
program on longer term scientific and 
civilian applications. 

• It should have adequate funds pro- 
vided bv specific congressional action. 

• It should operate, by contract, one 
or more centralized laboratories, neces- 
sarv proving grounds, and other major 
facilities required. 

• It should have, via the President, 
adequate means for requisitioning tlic 
services of military bases, ships, per- 
sonnel. equipment, etc. as required. 

• It should give such a level of support 
to tlie scientific and civilian applications 
of missiles and satellites as seems ap- 

S riate to the long tenii national 
ire. Much of this support would 
likely take the form of contracts to 
universities and to other civilian re- 
search establishments. Only in this vv-.iv 
can the scientific resources of the coun- 
trv be developed in an iimiginative and 
profitable way for the long-term ex- 
ploitation of the vital new field of ex- 
ploring space and using the results and 
the techniques for Iruman benefit. I'nit 
military ap|)lit-ations. thoiigli of most 
immediate importance, arc quite nar- 
row and limited. Note tire similarity to 
tlie work of the .Atomic Energy Com- 
mission.) 

Dr. Ernst Stuhlinger 
ARMY 8AUISTIC MISSILE AGENCY 

"1. Question; W'itli respect to the 
missile and satellite |)rograms, has there 
been an adequate and proper use of 
scientific manpower? If the answer iv 
no, please explain. 

“Answer; W ith respect to missile 
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programs, tlicrc was a scvive deficiency 
in the area of supporting research. 
Supporting research, as contrasted to 
basic rcscarcli, is specifically undertaken 

p;irc ^itiire development proje'cts. ’fiiis 
kind of rcscarcli work should be initi- 
ated by the engineers and scientists 
who arc actively citg-agcd in develop- 
ment projects, i’he actual work would 
be done to a small part within the 
development projects and to a greater 
extent by subcontractors. -Ample ca- 
pabilities for the initiation of such sup- 
porting research work exist at the .Anny 
Ballistic Missile Agency and at similar 
installations in the countrv, and a great 
iiianv subcontractors would be e-ager 
and capable to carrv out such work. 
However, there was praclit-allv no as- 
signment, and bv far not enough 
money, to initiate the urgently needed 
research work. Our country will con- 
tinue to be pooflv prepared for mis- 
sile, satellite and space vehicle devel- 
opment projects unless the existing 
manpower for supporting research is 
utilized to a greater extent. Organiza- 
tions like the .Anny Ballistic Missile 
■Agency should be given a permanent 
research assignment to "advance the 
state of the art" witiioiit further spe- 
cifications, but with a fixed and sub- 
stantial amount of funding vvliich is 
available regularly year after ve-at. 

W'ith respect to satellite programs, 
the only project of tliis kind is Van- 
guard. It was accepted in 1955 from 
tlic Navy in preference to a satellite 
project proposed a little earlier by the 
.Anny. iTic reasons underlying this de- 
cision are a matter of record (delibera- 
tions and suggestions of the Stewart 
Committee, summer 1955). Since the 
satellite capability of the Anny was a 
direct outgrowth of an existing special 
flight test program, it continued to 
exist even tliougli the satellite pro- 
posal was not accepted. 

"I'he first .Army satellite could liave 
been launched in fall 1956. Diiriiig 
1956 and 1957. a number of offers were 
submitted by the .Anny Ballistic .Mis- 
sile Agency through Amiy clumncis and 
through members of Project Vanguard, 
suggesting that the .Army proposal lx; 
accepted as a second source solution. 
The fact that none of these proposals 
was accepted until very recently shows 
that existing scientific manpower was 
not used properly and adcquatelv vvitli 
respect to the United States satellite 
program. 

Missile Bottlenecks 

“2. Question; W'itli respect to the 
missile and satellite programs. ple“jse 
outline the bottlenecks, it any, which 
you have encountered in research and 
development work. If possible, pleasc 
give specific examples. 

“Answer W'hcn the IRBM. ICBM 



Hiller Vehicles Perform for Army 

•Ariiiv helicopters built bv Hiller Helicopters. Palo Alto, Calif., are flown in review forma- 
tion.' From left to right are the Anny's H-23D hclico|itet; Anny H-32 ramjet, which is 
undergoing evaluation; the ultra lightweight H-32, and the one-man colbpsibic Kotor, 
evcic. Officials of the Armv and Hiller arc watching the demonstration. 


and satellite projects were initiated a 
few vears ago. a number of technical 
problems existed which at that time 
had not been solved. Among them 
were rocket motors of sufficient power 
and reiiabilitv-; a protective cover for 
a rc-cntcring nose cone; a guidana- svs- 
tciii for long range missiles; vehicles 
powerful and precise enough to launch 
satellites; methods to calculate satel- 
lite orbits from observational dat-j, and 
others. Today, solutions for all of these 
problems exist which are satisfactory 
at least for the time being. 

■Although the technical solutions of 
these and similar problems normally 
detcmiine the rate of progress of a de- 
velopment project, the decisive bottle- 
necks encountered during recent vc-ars 
at the Army Ballistic Missile .Agenev 
were caused rather by the lack of a 
clear-cut assignment of an IRBM or 
stitellite project; hy the uncertainh' 
whether IRBM work would be cirried 
on or discontinued soon; and bv the 
lack of manpower, fuiuls and assign- 
ment for supporting research. 

“5. Qncstion; With respect to the 
missile and satellite programs, please 
outline any other bottlenecks which 
in your experience have impeded the 


development and production of mis- 
siles and satellites. If possible, plca.se 
give specific examples. 

"Answer; In general, 'too little’ 
was done 'too late.’ The assignment 
of new projects, instead of pusliing 
vigorously the .advancement of the art, 
followed only anxiously the momentary 
requirements of one of the services. 
'Die development of more powerful 
rocket motors should have been initi- 
;itcd years ago. The two existing IRBM 
projects. Thor and [upitcr, have been 
living for a full year under the threat 
that one of them would be discon, 
tinned soon. Instead, both should 
have been pushed forward, tlic one to 
fill the immediate requirements of the 
anned forces, the other one to form ;i 
powerful nucleus for furtlicr devclop- 

Too Much Secrecy 

"To some extent, development vv;is 
impeded by too much scaecv at the 
wrong places. .Allotment of fuiul.s ;md 
pcrsoime! spaces, and assignment of 
new projects, should be made on the 
basis of pa.st accomplishments. If these 
accomplishments arc not known to the 
.-illoting committees, or to those who 
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inBucncc the derisions of tlic com- 
mittees, wrong decisions arc unavoid- 
able. 

Lack of knowledge of successes and 
achievements has obriously caused mis- 
judgments of the capabilities of the 
during the past )Cat- 
Vanguard Criticism 

The difficulties in the Vanguard 
satellite project arc caused, at 1c;ist to a 
great extent, by the unrealistic attempt 
to carry out such a big project as a 
strictly scientific \cnturc, without tak- 
ing adsantage of existing militarr’ proj- 

Had the satellite project been made 
part of a military project, it would 
base drawn the greatest benefits from 
the experience of an integrated tc-jin, 
from the availability of night prorcii 
components and from an almost un- 
limited growth potential. 'Ihc .scien- 
tific purpose of the IGY satellite could 
irot haye been served better than by a 
combination of a scientific team like 
tire upper atmosphere research panel 
and a guided missile team like the 
Army Ballistic Missile Agency. 
Acceleration 

“4. Question; Please outline any 
recommendations which vou mav have 
for accelerating the dcrclopmont and 
production of missiles and satellites. 

"Answer; Tire Rocket and Satellite 
Rcstarcli Panel, which is affiliated to 
Ihc National .Academy of Sciences, tc- 
cciitly completed a plan for a national 
spiice estahlislimcnt. an orsaiii/;ition 
directly under the executive Trranch of 
the goremincut uhich would plan, di- 
rect and budget all the deselopmcnt 


projects related to missiles, satellites 
and space seliicles. Ilie Senate Pre- 
pitedness Inrestigating Subcommittee 
has been informed of this plan. It in- 
corporates a proposal which '.uggests the 
maximum possible use of all existing 
guided missile dcrclopment teams for 
an integrated development program. 
I1iis plan visualizes guided missiles for 
immediate military use; guided missiles 
for future military use on the Earth, 
carrying warheads. rcconnaissiince 
equipment, freight or troops; carrier 
rchiclcs for orbital missions: unmanned 
and manned satellites for military use 
and for peaceful applications such as 
global weather survev', early stonn warn- 
ing, tclcs’ision relay stations, and com- 
munications; schiclcs for unmanned 
and manned exploration of tlic Moon, 
and systems for planetary exploration. 
Particular attention is giseii to the ex- 
tremely important interrelation between 
scientific research work and the dcrcl- 
opnienf of systems for military use. 
t.\cn though the greater part of the 
scientific experiments will be made 
witliout direct military purpose, the 
military will take the richest harvest 
from scientific tcseatch work. Scientific 
missile and space projects should there- 
fore not be separated from militarv proj- 
ects. Scientific projects dcscn'c the best 
experience, the Iscst components and 
the best facilities which arc mailable, 
and military projects should liavc the 
full benefit of the advanced thinking 
and experimenting of tlic best rescarcli 
scientists. Without a complete mutual 
integration of military and scientific 
missiles, satellites and space vehicle 
projects, botli of tlicm will suffer un- 
tliily. 


llie National Space Establishment 
should have the benefit of the advice 
from the development teams, but it 
should make its decisions only on tlic 
basis of foresiglit and optimum use of 
existing capabilities. 

Inter-senice rivalrv should not in- 
fluence those decisions. 

Project assignments should not be 
made according to scnices, but accord- 
ing to development teams. 

The capabilities of a team should be 
judged only from its real accoinplish- 
incnts, and from the length of time it 
lias been involved in successful devel- 
opment work, but not from mere paper 
studies ot from the boldness with 
which ultra-shott development times 
are promised, 

Thac is ample cxpeticoce now in 
this country to realistically estimate 
the time necessary for the develop- 
ment, lab testing, flight testing and 
completion of a missile project. 

This experience should be utilized to 
the fullest extent. 

Above all, it should be realized that 
research and development teams ate the 
most valuable asset a country can have 
on its defense account. Full utilization 
of all of them according to a well-ctm- 
ceived master plan will not only be the 
wisest, but, in the long run, also the 
cheapest approach to our defense prob- 



Exposure Time: 
5-Billionth of a Second 

Photo shows three atuiiiinum wires 
1/l.OOOth of an inch in diameter and i-in. 
long during electrical disintegration, Effec- 

billionth of a second. Explosion of the 
wires was photographed at three phases of 
the disintegration process; 20-. 30- and 
40-bniioiith of a second after the discharge 
started. Feature of the ultra high speed 
camera which took the pictures is a her- 
nicticaUv-seaJed. large aperture, wide angle 
Kerr cell shutter which has no iiioviiig 

n-as dcveloiicd hv Electro-Optical Systems, 
Inc., under a U. S. Army Ordnance contract 
for the Samuel Fcihnan Amiminition Lah- 
oratorics of Picalimiy Aist-nal, Dover, N. 1. 
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Wind Tunnels Favored in Ejection Test 


New York-Wind tunnels arc in 
maiiv respects superior to rocket-pro- 
pelled sleds for testing tlic behavior of 
personal flight equipment under actual 
ejection conditions at transonic speeds, 
according to the Martin Co. 

Martin Human Factors Section per- 
sonnel reached this conclusion after 
comparing results of recent Martin- 
conducted rocket sled tests of personal 
flight equipment at the Naval Ordnance 
'I cst Station, China Lake. Calif., and 
subsequent tests of similar equipment 
made in a wind tunnel at Air Force's 
Arnold Engineering Development Cen- 
ler, Tullahoma, Tenn. 

Latter tests were made under Navy 
sponsorship in cooperation with USAF 
Air Research and Development Corn- 

Problem posed bv the Martin tests 
was that, to get the neccssarv ait pres- 
sure to simulate a Mach 1 condition 
and dynamic pressures of 2,000 psf., all 
the ait pressure output from the entire 
Arnold Engineering Development Cen- 
ter facility had to be diverted to the 
Martin test cell. This resulted in shut- 
ting down all other wind tunnel tests 
while Martin tests were being con- 

No Accurate Analysis 

Reasons given by Martin technicians 
for trying a wind tunnel to test per- 
sonal flight equipment rather than a 
rocket sled were: 

"Filming problems in the case of sled 
tests made accurate analysis of the 
behavior of personal flight equipment 
under actual ejection conditions vir- 
tually impossible since minute details 
of equipment failure could not be seen. 
The ejected dummies struck the ground 
with such force that equipment which 
held up under test conditions was de- 
stroyed on ground contact. 

"Testing a fully-clothed anthropo- 
metric dummy in an air-breathing en- 
gine test facility (wind tunnel) where 
conditions can be exactly controlled and 
the results accurately observed and pho- 
tographed has proven highlv successful 
. . . added advantage is that the inlet 
valve at the mouth of the test cell can 
be designed to open and close rapidly 
to stimulate the almost instantaneous 
rate of onset and decay with relation to 
maxintum dynamic pressure to simulate 
very accurately the air blast conditions 
experienced during actual ejection." 

In all, 33 test tuns were completed 
over a nine-day program with wind 




CUTAWAY DRAWING shows how dummy was positioned during wind hmnel tests of 
personal flight equipment. Special devices provided by Martin include large bell mouth air 
blast reducer (left) and ejection scat fixture which can be blted at various angles. 
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Thank You... 



for the biggest 
sales year irt 


the history of 



tumid idotitics lauBiiig from 260 kt. 
to nbo\c M.icli 1. Dviianiic pressures 
involicd ranged from about 250 psf. to 
2,000 psf. Complete pliotograpliic re- 
cordings of cacti tmi were made nitli 
both still and motion picture cameras. 

Testing area used was a 12J ft. diam- 
eter. 55 ft. long engine test cell capable 
of operating at sclocifics cscocdiiig 
Mach 1 and compressible flow dynamic 
pressures of 2,000 psf. Inlet valve was 
designed to open and close fast enough 
to simulate onset and decay of air pres- 
sures comparable to those experienced 
during actual ejection. 

.Martin built a special bell mouth 
fixture which diserted ait stream in the 
tunnel onto the dummy. 
Martin-Supplied Equipment 

Some of the equipment used for the 
tests was supplied by .Martin. .Among 
these items were: 

• 'Ilie 2 X ■* ft. bell mouth adapter to 
fit e.xistiiig tunnel orifice. 'ITiis gas e the 
largest possible blast area for required 
.Mach number considering the ait |ircs- 
sutc aiuilablc at the facility, 

• Ejection seat hold-do« n fixture which 
allowed the test dummy to be held in 
three positions: 18 deg. ejection atti- 
tude; -15 deg. or 65 deg. tilt aft of ejec- 
tion attitude; —27 deg. or 45 deg. tilt 
forward of ejection attitude. 

• YP6ht-l ejection scat. 

• Anthrojiomcttic test dummies which 
were made to the standard 95th pet- 
contile. This means that, out of a giren 
number of actual pilots, 95% would 
hare smaller phvsiail dimensions and 
uould weigh less than the dummies, 
and 5% would be larger and svould 
weigh more. 


• Portable equipment for making on- 
the-spot repairs, such as sewing ma- 
chines, aippers, hardnare and tools. 

• Air pressure probes for instrumenta- 
tion of the test cell. 

Personnel Present 
Among personnel present during the 
16 hr. £y schedule under which the 

• Four Arnold Engineering Develop- 
ment Center plant technicians for each 
shift of the tests. 

• Grou]> of Martin personal equipment 
engineers from the Company's Human 
Factors Section. Experience of these 
men comprises oscr 6.000 flying hours. 
270 parachute jumps and met 50 years 
of working in the areas of design and 
manufacture of parachutes and personal 
and snrsisal equipment. 

• Naval personnel from Air Crew 
Equipment t.aboratory. Nasal Ait Ma- 
terial Center. Philadelphia, and from 
Naval Parachute Unit. El Centro, Calif. 

To achiac the closest possible cor- 
relation between actual svind blast con- 
ditions during actual ejection and tire 
controlled tests, the antliropomctric 
dummies strapped into the ejection seat 
were equipped with tliis array of gear: 
helmet and oxygen mask; flying suit and 
footwear; parachutes and liarness: flota- 
tion and sursiiai equipment; full pres- 
sTjtc suit; Martin experimental equip- 
ment, and sucli miscellaneous hardware 
as disconnects .ind electrical compo- 

.-Among tlic \-arious equipment con- 
figurations and combinations tested 

• Best Navy qualified equipment avail- 
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• Martin-designed integrated personal 
equipment svstem. 

• Naw A4D type equipment. 

• Current Navy fighter fliglit equipment 
tested at average ejection \clocitics, 

• Navy full pressure suit. 

Test Results 

iMartin sass that "the results of this 
first in a series of wind tunnel blast cell 
tests accomplished at Arnold Engineer- 
ing Dcselopniciit Center indicates that 
such tests cm be considered superior to 
free ejection testing in certain phases 
of personal equipment c\ahiation." 

Specifically, the tests Ictl to these 
conclusions: 

• .Ml equipment tested at an asetage 
ejection spccd-260 kt.-was considered 
saiisfactorv. However, some failures did 
occur at dvnamic pressures slightly 
above aserage. 

• Rates of onset and decay in a test cell 
cm be made to simulate closely those 
encountered during aetuii! ejection. 

• Cost of the nine-day program svas but 
a fraction of the expense of a single 
sled tun. 

• Ann and leg flailing during «’ind blast 
in the test cell and on a free sled ejec- 
tion is strikinglv similar, indicating the 
feasibility of using test cell tuns to work 
out limb retention problems. 

• Exact dynamic pressure at which a 
component fails can be determined by 
the ratc-of-onset s-s. time chart, sujsplc- 
meiitcd by test cell instrumentation. 
Martin says this latter information is 
extrcmclv difficult to obtain from a free 
ejection test. 

Martin says tliese svere the first siic- 
AVIATIOK WEEK, December 30, 1957 


cessful wind blast tests of a full-size 
dummy at speeds over Mach 1 con- 
ducted in a wind tunnel. 

Arnold Engineering Development 
Center operates as a service to the air- 
craft industrv, educational institutions 
and govcmmciit agencies. Ovcrali di- 
rection. scheduling, planning and bud- 
geting at the Center is done by a shiff 
of .Air Force military and civilian per- 
sonnel. I'acilitv is operated under con- 
tract with .Air Rcsciircli and Develop- 
ment Comniand by ARO, Inc., a 
subsidian of Sverdrup and Parcel, Inc., 
of St. Louis, Mo. 

Laminated Material 
Withstands 5,000 F 

New high-temper.ifiirc material. "As- 
trolitc, " has been developed by H. I. 
'llioinpson I'ibtcghis Co.. Los Angeles. 
Astrolitc is a reinforced plastic con- 
tiiiniog laminations of near-pure silica 
"Refrasil" fibers, in eombinatirvii with 
hiEh-tcmperatine phenolic resin binder, 
affording umisnal resistance to tempera- 
tures in tile 5,OOOF range for relatively 
long periods. 

Demonstrations using oxy-acctylenc 
flame, gaged liy optiejl pyrometer at 
approximatciv 4.600F. applied to half- 
inch panel of Astrolitc sliovved mate- 
rial to be virtuallv unscathed after 42 
sec. Burn-through did not occur until 
after 142 sec. 

Tliompson siiid that part of .Astro- 
life’s short-tcim tlicrmal resistance is 
due to its resistance to erosion. .Above 
5.150F, where Refnisil softens, its vis- 


cosity is high enough to prevent it 
from being easily blown away. Most 
other refractory materials were said to 
become quite fluid at these, same tem- 
peratures. Also, Refrasil vaporizes when 
it finallv is removed. The vaporization 
tends to cool the surface and contrib- 
ute to a slower burn-through rate. 

Material has been proposed for 
liners of rocket engines and no7Jiles, 
ballistic nose cones and heat shields 
for critical components. 

Plane Air Conditioner 
Has Gasoline Engine 

Ft. Worth-Self-contained aircraft 
air conditioning unit dtiven by its own 
gasoline engine has been developed 
hero bv .Aitctaft Industrial Manufac- 
turers, Inc. 

Called Aim-Ail, the new unit is 
adaptable to aircraft ranging in size 
from the DC-5 to the DC-6. It could 
also be used in radar vans, missile test 
blockhouses and other enclosures which 
call for small, high volume air condi- 

Povver for the new air conditioner is 
a German Zundapp-Werke Model KS 
601 tvvo-cvlinder engine which develops 
26 hp. at 4,000 tpm. Engine drives 
two freon compressors and two blowers. 

Unit’s engine runs off the aircraft’s 
fuel supplv and burns two gallons per 
hour. It wall handle 87 to 115 octane 
fuel. Onlv electrical requirements from 
the aircraft system arc for engine 
Ignition and starting. 

I’op capacitv is 75,000 Btu. per hour, 
and output is thermostatically con- 
trolled, Designers figure that Aim-Air 
can bring a cabin ambient temperature 
of 130 F down to 80 F within 10 min. 
Using fresh air input at 100 F, system 
delivers 900 cu. ft. of air per minute 



AIM-AIR aiicraft air conditianing unit is 
diiv'cii bv a Cciinan-madc twn-cylindei en- 
gine which nins off aircraft’s fuel supply. 
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iir 591'' within -i minute and a half after 

III the unit, one blonvr drasvs cool- 
ing air tlirough the concicnsccs and 
across the compressors and engine, then 
exhausts it. Other blou'cr supplies 
forced ait aooss the direct expansion 
coils and through cabin air ducting for 
circulation and expansion. 

Unit is contained in a 55 x 19 x 50 
in. stainless steel cabinet wliicli is 
integralh braced and lined with Filxrr- 
elas. .\im-Air itself weighs 558 Ih. With 
fredn and ducting, installed weight is 
less than 400 Ih. Price is $7,500 f.o.b, 
I't. W’ortli. 

F.disoii fire detectors are used for 
fire warning, and a single control allows 
the pilot to close the air intake damper 
and cut engine ignition and fuel supply 
before sli<X)ting COs into the cabinet. 

If tlie aircraft uses an auxiliary power 
unit, it can be replaced by a 28 v. d.e 
gencrateir integrated into system. 

Producer Should Know 
Military Re([uirements 

New York— Accelerating pace of tech- 
nology makes it more important than 
ci'cr that manufacturing firms keep 
abreast of military rcquircnicnts, J. 
Lewis Pouell, Office of the Assistant 
Sectchin’ of Defense. SuppK and Logis- 


tics. told a recent meeting of the Drop 
Forging Assn. here. 

Powell urged firms inletestcd m de- 
fense work to remain in contact with 
their -\niicd Servian Proenrement 
Planning Officer to see that they svctc 
either correctly listed in the official Reg- 
i.stcr of Planned Mobilization Producers 
or should be added to the 21,000 plants 
included. rtiis \i-as particularli true 
for those firms nliich iiiamifacturc 
liiird-to-get, liard-to-makc. direct military 
items. Pou'cll said- 

lie added that in the next w.ir there 
would be no chance to mobilize and 
that U. S defense must be like a fire 
department, ready and eqnipjjed to be 
able to put out liny sort of fire. 

Trainer Will Simulate 
Con$ air 880 Cockpit 

Cockpit procedure trainer for Con- 
salt's 880 jet transport ssill be built by 
Burton Rodgers-Teclmica! Training 
Aids, Inc. under a Si million contract. 

Trainer will incorporate full instru- 
mentation for pilot, copilot and flight 
eiiginecT. It will simulate operation of 
the plane's jet engines and its hsdtaulic. 
electrical, c.ibin pressurization and anti- 
icing sutems. 

Ill a new mose for Burton Rodgers, 
electronic computers uill be u.sed to 


make instruments simulate actual in- 
flight conditions. Heretofore, the coiii- 
|xim steered a«-ay from computers, or 
used rclatiicls- straightforward mechan- 
ical dei'iccs to simulate in-flight con- 
ditions. Trainer si-ill be used to teach 
880 operation to pilots and ground 
crews of airlines busing the aircraft. 

Delivers of the trainer ssill coincide 
ssith factory completion of the first 880 
in November, 1958. 

BOAC Develops Unit 
To Measure Thrust 

Portable ground thrust platforms 
svhich enable aircraft thrust to be 
measured accurately to =0.5% directly 
through tlic undercarriage have been 
dcsclopcd by BOAC engineers at 
London .-Vitport. ,^n airborne version 
based on the same principles has been 
cxtensivds tried on some military jet 
aircraft. Significant dcsiations from the 
computed thrust ratings base been re- 
corded. 

Hie thrust meter, svhich con.sists of 
a hydrostatic load cell communicating 
pressure changes to a bourdon tube and 
gage, is that used extensisely in aircraft 
sscighing installations. \ glycerine- 
based fluid, isolated in a evlinder bv a 
neoprene diaphragm, is loaded by a ram 
ssliieh cominunic-atcs the thrust. 
Changes in fluid pressure deflect the 
boutdon tul>c in a near-linear manner 
and gisc a direct reading of engine 
thrust, .\bscncc of an external posset 
suppis, its abilits- to hold calibration, 
great accur.ics-, and ntglihlc temperature 
eflecfs Qscr a useful ssorking range are 
among adsnntagcs endossrf by the 
lis'dro-static load cell principle. 

' The cell has an .iccur.ics- of = 5 lb. in 
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14.000 lb. and readings taken at points 
of increasing and dcctcasing thrust 
sliosv no lis-stcrcsis- 
Thc tsvo platforms onto svhich the 
aircraft is svhccled arc designed for 
single-wheeled aircraft ss-ith a kg load 
of up to 40.000 lb. Each is capable of 
accepting up to 14,000 lb. thrust. 
Larger units can go np to one-million 
pounds thrust capacity- 
'I'he load cell can be brated in the 
platform to pcmiit alignment svith air- 
craft axle height, the platfonn itself 
being placed against an abntinent. 

Remote reading of the a'll cm be 
arranged through flexible cipillaty and 
detachable cipillars couplings. Tlie 
total thrust of any engine is the sum 
of the thrust readings from each plat- 

In the airborne application the load 
cell is located in the engine trunnion 
iiioimting and is connected to a meter 
in the cockpit by a flexible capillary. 
I'otal sveight of a single engine in- 
stallation is only 83 lb. Meter has a 
Ihree-fingcred dial giving a 4 in. de- 
flection tot 5 lb. bad increments. 

Rain and cylinder ate made from a 
high nickel alloy basing a loss tempera- 
ture expansion coefficient sshich makes 
the cell tanperaturc independent oscr 
a useful svorlcing range. 

WHAT'S NEW 


Publications Received: 

Buildings For Industry— by the editors 
of .^rchitcetiir.il Record-Pub. F. W. 
Dodge Corp.. 119 West 40th Street, 
Nesv York 18. N. Y. S9-75; 590pp. 

studv of contemporary industruil 
architecture and its problems, llie hook 
should be of interest to architects, engi- 
neers, contractors and industrial cxcc- 


A History of the United States Ait 
Force 1907-1957-bv Alfred Goldbcrg- 
Pub. D. Van Nostrand Co.. Inc., 120 
.Alexander Street, Princeton. N. J., 
56.75; 288pp- 

Tliis book tells in words and pictures 
the ston' of 50 seats of military aviation 
in tlie United States, and how it lias 
desebped into a force for the inainte- 
iiance of national security and svotld 

The Ford Story- bv William T. Larkins 
-Pub. Tire Robert R. Longo Co.. Inc., 
1318 Beaumont Drive. Wichita 4. 
Kans- S4.95: 178pp. 

,A pictorial historv of the Ford Tri- 
.Motor 1927-1957, 

Closed Circuit TV System Planning- 
hi- Mortis A. Mayers and Rodney D. 
Cliipp, P. E.-Piib. John F. Rider Pub- 
lisher, Inc., 116 West i4tli Street, New 
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Convaii-Ft. Worth pilot George Davis is wearing a helmet camera that enables him to 
pav closer attention to the controls of hts TF-102A when be flics chase during H-58 test 
flights. Pilot sights through eyepiece in front of his right eye (bebw). presses button on 
flight controls to operate camera. 
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A'oik II, New York. SIO.OO; 264pp. 

This book is tlic most complete and 
authoritative advisory source for ail who 
arc contemplating the use of closed 
circuit television. An excellent guide 
for those who arc faced wntli the re- 
sponsibility of planning and evaluating 
closed circuit IV systems. 

Investment Casting Engineering and 
Design Manual— Pub. Investment Cast- 
ing Institute, 27 East Monroe Street, 
Chicago 5, III. $5.00; 50pp. 

This manual has been designed to aid 
industry to more clearly understand the 
advantages and limitations of the in- 
rcstment casting process, and should be 
of great value to the design engineer, 
metallurgist and purchasing man. 

Rocket-by Air CIrief Marshal Sit Philip 
Joubert de la Forte— Pub. New York 
Philosophira! Librar\-, Inc., 15 East 
40th Street, New York 16, N. Y. $6.00; 
190pp. 


"I'his book, a historical account of 
rocket evolution, tells how rockets were 
considered both in the Eiist and West 
as potential weapons of war. 

Ptinciples of Electrical Measuremenfs- 
by H- Buckingliam M. Sc., Ph. D — 
Pub- New York Pliibsoplrical Library, 
1 5 East 40tli Street, New York 16, 
N. Y. $15.00; 600 pp, 

Tlie chief aim of this book is to pro- 
vide a knowledge of the principles em- 
ployed in making electrical measure- 
ments and to explain tlic methods of 
applying these principles. 

Aitcraft Annual-edited by John AV. R. 
Tavbr— Pub. The New York Philo- 
sophical Library, Inc., 15 East 40th 
Street, New York 16, N. Y. $6-00; 
96pp. 

Information on the advance of the 
air age is given in this book, which 
comprises a series of articles illustrated 
with photographs. 


Chase Pilot' Wears Helmet Camera 




PRODUCTION BRIEFING 


Society for tlic Plastics Indiisliv, hic.. 
s;ii<] that tlic poundage of tciiiforctd 
plastics ill aircraft and missile is ex- 
[Kcted to go down from 28 million lb. 
in 1956 to an estimated 25.200,000 11>. 
in 1957, -Hie 1957 figure is expected 
to be IS'A of the total reinforced 
plastics used by all plia.ses of indnstri. 

However, tlie Society expects that 
the dciehipment of high-heat-resistant 
plastics used for short heating durations 
in missiles will increase. It predicts that 
these new materials will make up as 
much as 855'e of the airframe weight of 
future missiles. 

Use of plastics in missiles and jets 
as a heat shield for metals illustrates 
the extreme requirements these ma- 
terials can meet, according to the 
Society. Research now in progress is 
subjecting imptos’cd reinforced plastics 
to temperatures as high as 14.500 F. a 
temperature that instantly vaporizes all 
known materials. 

Another development with missile 
potential is the refinement of produc- 
tion line techniques which will 
eliminate much hand work in fabriea- 


Vacuuni degassing of steel can be 
done economically. K. C. Tavlor. 
specialist from F. J. Stokes Corp., Pliila- 
dclphia. Pa., told tlie Second Interna- 
tional Metallurgical Congress which 
met recently at Chicigo. Taylor said 


that \acoum stream degassing costs only 
j moderate amount more than consen- 
tional steelmaking methods. 

While vacuum stream degassing, 
Taylor said, up to 250 lb. of molten 
metal t.ippcd from the opcn-hcarth or 
electric furnace has been carried to 
the \acuum chamber cither in a single 
ladle or bv a series of ladles. The sudden 
pressure drop as the stream of hot metal 
entered the v-acuum chamber caused 
the molten metal to burst into a fine 
spray as it fell into the chamber. 'Ilie 
effect of the s acnnin on tlie stream was 
said to be tremendous. ITie narrow 
stream coming out of the ladle is tom 
a|jiirt by the gas being released from 
the metal and the spray ina\- expand to 
a width of as much as scicral feet. 'Ilic 
falling metal globules arc irregular in 
fonn. nils diffusion of the metal into 
many small |>articles, Taylor said, ex- 
poses a large amount of surface area to 
tile effect of the laeniiin and results 
in the elimination of the majoritv of 
tlic gases tliat arc contained in noniial 
metal. 

Premium for i-acuuni refining by tliis 
metliod is onli- 1 cent per pound as 
against 20 cents per pound for coii- 
sumablc-eicctrode melting and 40 amts 
per pound for induction melting. 

Teclinical manuals on tlie .Atlas. Titan 
and Tlior will comprise tlie largest single 
technical manual program cicr under- 
taken, D. R. McDowell, nianagci. Tech- 
nical Scri'iccs, Guided Missile Research 
Dis'ision, Ramo-Wooldridgc Corp.. Los 



Technique Claims 30>Min. Engine Change 

tsiiginc-handliiig techniques and cart have been developed at Convair's San Dii^o plant 
to permit 30-iiiin. engine changes of General Electric CI-805-5 turbojets which will 
power Convair's four-engine 880 jetliner- Procedure involves liaiid unfastening of 18 
latches Co open pod'.s clamshell doors, removing one bolt, loosening two more, removing 
two truiioions. discnniiecting four clamps and five tubes and disconnecting six electrical 
pings. First (tight tests of the 880 are scliednlcd for January, 1959. 


Research at Marquardt.. 



Although ramjet development in the 
Power^anta Division is the major 
activity here at Marquardt, there are 
three other divisions carrying on 
significant work; Controls and Ac- 
cessories, Test, and Long Range 
Planning and Research. 

The youngest of these Divisions is 
Long Range Planning and Research. 
Headed by John Di-ake, and number- 
ing 50 engin^rs, the Division has 

PLANNING — anticipating product 
trends in areas where we now oper- 
ate or might enter. Actually this 
planning is done in a staff capacity, 
and noi-mally the results end up as 
recommendations. 

SUPPORT — -to the other divisions, 
by introducing product improvements 
which offer promise for the future. 
These improvements generally in- 
volve a small scale program to estab- 
lish the idea as feasible. This research 
function also may be concerned with 
areas which do not fit into piesent 
Marquardt projects. 

Long Range Planning and Research 
was begun in 1954. One of its first 
studies concerned areas where the 

migAt the foreweable fu- 

S Qwei-plant cycles have been jotted. 

ome are variations of cycles now in 
existence, others are radically dif- 



RAMJETS 



'ENGINEER I BARRIER - an achievement level beyond which you cannot advance. • 




for the biggest 
sales year in 
the history of 


Thank You... 


Photographic C-130 

'lliis is the fiist ot IS pliotogmphic veisioiis u( the C-130 Heiculcs tutbopiop-powercd 
cargo plane that Lockhe^ Aircraft Corp.'s Georgia Division will produce for the 1370th 
Ait Photographic and Charting Service, Palm Beach .AFB, Pla. Ait Force cameramen 
and map makers from the 1370th will soon take faniiliaTiratioii flights in the prototype 
plane. First production RC130s will be delivered to US.AF beginning in January, 1938, 
inset shows cainetaman at work. 


iMIi 



ATLANTA • MIAMI • NiWAAK 


Angeles, told a session on “Standardiza- 
tion for Technical Coinmnnication'' at 
the Eighth National Conference on 
Standards. San Francisco. Special atten- 
tion will lx.' paid to aiming the manuals 
at the personnel who will use them and 
making them timely nith regard to mis- 
sile modifications. The manuals will be 
of a size which will fit into shmdard 
USAI'' corerall pockets. Design changes 
will be teletypcd directly from the con- 
tractor's plant to the operating base 
whore the change will be printed on 
multilith plates. 

Fairey Aviation Co., Ltd., has be- 
come a full mcniber of Atomic Power 
Constructions Ltd., to further the cam- 
panv's atomic interests. 

Temco Aircraft Corp., Dallas, Tex., 
has rccched a new contract exceeding 
S25 million for production of 5S-ft, 
aft fuselage sections for the improved 
B-52. the B-52C. 

Latrobe Steel Co. said that its new 

S lant at Latrobe, Pa„ pros'ides the first 
irgc rolling mill devoted to rolling 
supcraltoss for jet aircraft and missiles, 
Latrobe Slid that fine highs|)ecd steels 
and difficulf-to-work supcralluys require 


special techniques such as diamond- 
groosed rolls which "knead” superior 
internal grain structure into the super- 
alloys. 'llie ntill can handle 18 in. sq., 
■I. 000 lb. ingots. It can produce billets 
from 3 in. sq. to slabs 12 in. wide. 

Production tooling for Bristol Aircraft 
Ltd. helicopters types 175 and 192 in- 
cludes shaped jig portions made of 
Bakclitc paper-based laminate. T>tx' 
192 is to be powered by two Napier 
Gazelle frcc-turbine engines. 

Reaction Motors, Inc., Denville, 
N. ): said that it is acquiring over 28 
acres of land in the Lake Denmark area 
to proride for future expansion of its 
rocket test facilities. Adjacent to the 
site of the company's new million-lb. 
thrust all-attitude test stand, the addi- 
tional acreage rvill also scire to isolate 
rvork on large engines such as the 
powcrplant for the X-15 high altitude 
research rehicle. Reaction Motors also 
announced receipt of a subcontract for 
development and dclirury of a limited 
number of liquid propellant engines 
for Radioplanc Dir ision of Northrop's 
RP-76A target drone. Tire subcontract 
will include both booster and sustainer 
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SAFETY 


CAB Accident liive:itinnUori Ri-porl; 


Bearing Failure Preeeded Propeller Loss 


.\nicric.in .Airlines Flight S” of Maitli 5, 
19!', a Douglas DC-". N 3I6A.3. lust the 
nose scetion and projx'ller of its No. 1 
powcrplant while in flight near \lenipliis. 
Tcnii.. on M.mh 5, 195". about 112".' 
Parts struck .ind pierced the ptcssniizccl 
fuselage earning explosive (k-ciiiiipitssion. 
l-lsing debris within the cabin and the 
.ibriipl pressure eh.ingc resulted in sevct.vl 
IKTsonal injuries, ITie aiieiaft u.is landed 
at the Memphis .Airport .ibout seven min- 
utes later without furllict difficulty. 

HISTORY OF THE FLIGHT 

l-'hglit 87 origin.iteci .it Nov York Intci- 
lution.il .Airport flcllewildl for San l-r.iiv 
ciscn, with one stop sehc-duled at Dallas, 
Tex. There sicie -tl passengers uith a cress 
Ilf C.ipt. Leros T. Ilans.ird, First Officei 
•Vltcin R. Cnminiiis. t-light Engineer 
Leonard C. Rimers and Stessatdesses Bar- 
har.i Ke.irnev .ind Mars M.irsh. The aitcraft's 
gross sseight «.is less lhan the allosvisble 
iiuxiinmii ami its center nf gras its- ssas lo- 
c.ited ssithin prcscrilsed limits. 

Depiillite fions IcIIessild ss'.is at 0815 on 
,aii IFU Right plan. Rimtiiie position rc 
polls sserc made oscr Cliarlcsfon. 3\'. \'a.t 
N.KliMlIe, Tenn.; and Grah-ain, Tenn. .M 
1 1 Ilf) \ir Route Ttaffie Contrnl cleared the 
flight, then at I2.0U0 ft., to climb to and 
niainMin 14.IICI) ft .At 1113 the flight re- 
ported over Jackson, Tenn., at 14,000 ft. 

About H2" the eapt.un notiecd sobta- 
tion in the coss-Iing of No. 1 engine. lie 
sl.iitcd checking engine insttiiiiicnts .and 
told the flight engineer to use the ignition 
aualsver. 

A'ibrJtion increased; the captain quicklv 
decided to feather the engine and slatted 
closing No. 1 throttle. Wlicii it was half- 
way hack engine speed rose In about 3.300 
rpiii.. ss'hcrenpon he closed all thiotllcs, 
efiseng.-tged the autopilot and nosed the air- 
evaft lip to lose speed. F.iigins- speed of 
No. 1 continued to rise to an cslimated 
4,300 ipni and as the captain was using 
the toggle sss'itch to reduce this rpns. the 
propeller and nose section separated fioni 
the engine, 

TIic rotating propeller struck the top 
of the fuselage, causing a large area to 
bloss- out. This ssas 20 to 25 sec. after the 
sihration was first noticcd. 

Just about that moment the flight engi- 
neer had pressed the No, 1 fcatheiiiig but- 
ton and pulled the No. I mixture control 
to idle outofi. 

Descent Made 

Capt. Mansard told his first officer to 
report an cmerfcncy; descent and landing 
clearance at Memphis ss-as quickly coordi- 
nated by company radio, ARTC and the 
lower. Descent svas started at a rate of 



about 2.000 fpra. with airspeed about 200 

ITic aircraft came beloss' clouds and 
lutii weather conditions allnwing visual 
flight at an altitude of 2,501) ft. sshen some 
four miles soutlie.ist of the Memphis Air- 
port. .All iines-ciitfiil landing ss.is made on 
runway 27 at 1134 in light rain is-ith Ihtcc 
miles visibihls sshilc proioiisly alerted but 
iiniux'tlcd einergeites appai.itus stood hv, 

•All oeciip,mits ssvre exaiiiiiied by a phssi- 

•All passengers and cten members were 
found to be afleclcd by the sudden dc- 
cuinprcssion; five of the passengers had re- 
ceived contusions, lacerations and abiasions 
from fuselage parts and dchtis. 

INVESTIGATION 

■At the time of the bihiie and blowont 
the aiieraft was prevkurized 5.1 pounds pci 
stpiaie inch above the external ptessure. Tins 
prs-ssnre differential caused a siolent ont- 
iiish of air greatly enlarging the initial rents 
into a jaggra. and irregul.ir, large hole, ap- 
proximately 17 ft. long 1)1 4 ft. l.itctally, in 
the foriuird cabin roof and tearing off and 
hurling both lavatory doors and the cabin 
flight deck door alxiiit the cabin. Niimcrons 
iinsecutcd articles, blankets, pillows, per- 
sonal effects, etc., were also thrown about. 
There was considerable deformation and 
bulging of panels and luilkhcads and damage 
nf other nature which, although widespread, 
did not significantlv impair eoutrol. 

When the captain told the first officer to 
report an eincrgenev the latter e.iilcd the 
cximpaiiy .saying that they were dechiring 
an ciiicrgcnev and were going to make an 
emergemy descent tn land at Memphis. 
TIic c-ompanv immcdiatelv coordinated svith 
.AR"I'C and all aircraft under approach con- 
trol jurisdiction were provided nidar separa- 
tion from .American 87. Tlic first officer 
declutched both cabin superchargers, called 
out the altitude of 12,500 msl., and tuned 
his Omni receiver to Diersbiiri to get a 
cioss check on position. The flight was be- 
tween Willislon and Fisherville. according 
tn this check. lie clungcti oser to the 
tower frcqiicncv and was adi-ised that all 
tumiays isvre available. The captain .said 
he would land straight in on timwav 27. 
The first olficer tuned his ADF to the 
Memphis middle maikcr and advised the 
captain accordingly. Tlie flight broke out 
contact and the captain called for landing 
gear down. Shortly he called for 30 deg. 
flaps, then full flaps. The fits! officer called 
nut altitude and airspeed. 

Inspection of the No. 1 pow-ctplanl 
showed that the propeller and most of the 
nosecasc assembly had tom away just for- 
ward of the front earn gear train assembly. 
The front oil sump remained in place at- 
taehed by its external oil lines. The left dis- 
tributor and the propeller governor pad w-ere 


intact on a scaiuii of Hie front nosecasc; all 
other portions of the engine's front section 
u cie missing. 'I'he forwarcl 18 in. of the anti 
drug coishug «as cut off flush with Ihc 
front tow of evlinders hv the spinning pro- 
peller; the tc-mainmg portion of the cowling 
asscntblv lein.iined on the engine. .After 
this initi.d contael the propeller struck the 
fiisel.igc in three distinct places. 

Ilio aircr.ift lontiol systems .md surfaces 
were undamaged. Slight damage to the lead- 
ing edge and underside of the left wing was 
caused hv cnntait with turbine bbdes which 
f.iilcd ,ind were slung off by the over-speed- 
ing No. 2 power ictwcty turbine of No. I 

^ov I and 2 blades of the No. 2 pro- 
pells-r were giiiigctl decplv on their lace 
ibackt siirf.ievs fs thrown parts although 
the nperation of this powerplant was iinaf- 
fcetcil. Nos. 3 and 4 powcrplants were mi- 

NiiiiK-roiis pieces of all four blades of 
No, I propeller were recovered after tedious 
ground sentch, The outboard 23 in. ol 
three hl.ides and 41) in. of the foiitth svere 
not found. Farts of the blade which had its 
ontci 41) in. messing were found in the en- 
gine nosecasc eas-ity and cilinder assemblies. 
•All fraetiitcd sections of all hbdes cxhibitcsl 
imjMct faihirc-s, but no fatigue cracks. 

Iliete were font distinct cuts made hv 
the .spinning propeller. Ilicse followed ,i 
pttern fiom Icit tn tight and to the rc.ir. 
The first was In the engine antidiag cowl- 
ing 23 in. aft of the plane ol lol.ilion of the 
piopeller and in line with fuselage station 
281; the other three were quite t-senh 
spaced at stations 394, 421 and 460. .A 
study of the sen-ice history ol this model 
propeller and model engine combination to 
date has failed to reveal anv evidence of 
in-seivicc blade faihirc.s. 

No Fire Evident 

No. I engine was tlioroiighlv inspected 
for evidence of inflight fire; none' was found. 
The crew stated that during the emergenev 
they tcccis-cd no fire warning anti did not 
obscn-c any in-flight fire. 

All of the major components ol the front 
uankcasc axsemhly were iccovcred with the 
exception of the toller Ihrcist heating, a .sec- 
tion of the hollow propeller shaft and part 
of the nosecasc. Examination of tlie re 
coveted pits revealed excessive operating 
temperatures of the propeller shaft wherc- 
thc ball and roller thrust beatings aie seated. 
The shaft, which had failed aft of the toller 
bearing journal, was blackened by heat .ind 
was necked down nndet high-tcnsilc loading 
on one side. On the opposite side of the 
shaft and wall thickness had been incieased 
due to high compicssion loads. TIic pro- 
peller shaft Range had a clreumferential 
shear oserload fracture which had detached 
the flange from the shaft svith metal a,4- 
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The development engineer 
who exercised his option 


When it comes to end products. Bill Crowder 
never finishes what he starts. 

While Bill’s colleagues were bringing to comple- 
tion a missile that he initiated, Bill helped launch 
eight other major projects and some minor studies. 
A restless record. But that's his privilege in Chance 
Vought’s Development Section. 

Bill's department analyzes requirements for new 
weapons. Specs come from the military, or from 
Vought’s own Advanced Development Planning 
Group. They outline an approaching void or short- 
coming in our defense structure. It’s up to Bill and 
from three to thirty project teammates to produce 
an idea that will fill the vacancy. 

From Development's desks and bull sessions 
come new configurations. Some are radically dif- 
ferent; others, close to conventional. The best are 
projected, electronically, into the environments they 
must dominate. 

For example, Bill can forecast a proposed mis- 
sile’s flight behavior by studying analog traces and 
columns of IBM tabulations. Electronically, he can 
observe minute performance details such as gust 
effects on a recoverable missile's landing approach. 

Tests like these refine from Bill’s own offerings 
and those of others the configuration that best 


92 


answers the problem. Once this pattern is “ball- 
parked" for approximate actual size, it's ready for 
detail design . . . likely to become a full-scale project. 

Time now for Bill to exercise an option all 
Vought development engineers enjoy. He may fol- 
low the project he's begun the full route to comple- 
tion. Or he may remain in Development and accept 
a new assignment. 

To himself. Bill justifies his choice something like 
this: “Changing assignments gives me a chance to 
shift gears ... to change my approach ... to broaden 

To project engineers, anxious for him to follow 
a promising project out of Development, Bill's "no 
thank you” is practically a matter of course. 


They know he’s already cleared his desk for the 
next new challenge. 



max aecompan; hU project throufh the complete 
development cycle. 


For HclaiU on select openings write to: C. A. Besio. 
SnpervUor. Engineering Personnel, Dept. A-26. 



Crankcase Examined 

The ci.inkcasc front Range 3nd .teal as- 
scmhlv u-js thoroiighlv examined as :: pos* 
sible source of primaiv failure. If this as- 
scmblv had failed first,' it would allow bear- 
ing liibriciting oil to be lost resulting in oil 
starvation to the propeller thrust bearings. 
Examination of tfic front flange and seal 
.rssemblv revealed it to be dished rearward 
•vnd cni.irgcd so that its inner diameter was 
approximately one inch more than notmal.' 
'riic bearing liner flange was cracked at each 
cap screw position and did not exhibit any 
indications of oi-cthcating. Tlie front flange 
assembly cap screw bushings h id pulled out 
of the case and scscml bushings had filled 
with molten magnesium. The bearing liner 
flange fractures were circimifercntial and 
radial in nature due to overloading with no 
es'idence of fatigue. This hearing liner wns 
also free of indications of high operating 
tenipcratuics, apparent in other sections of 
the nosecasc. Enlargement of the inner 
diameter of the front flange assemhlv proh. 
ably ocenired just prior to and with the 
propeller shaft failure due to the entire 
propeller assembly rotating off center after 
l.iiliitc of the thrust hearings. 

Niimctoiis metal particles were found in 
the front oil sump and the front pressure 
and scavenger oil pumps. Tlic rear sump 
and oil pumps had similar metal partiiles 
hnt in much less quantity. NSctalhirgical 
vxamination of these particles reve.alcd them 
to be from the thrust hearing balls or rollers, 
the ball retainers and bearing surlaee plating. 

In order to determine whetlicr anv other 
failure may base caused the loss of tile pro- 
jicIIct and front nosecasc assembly, the en- 
tire engine was disassembled. This exami- 
nation revealed no conditions which could 
base caused the subject failure. 

The power recovery turbines had thrown 
some of their blades during the oveispccd 
ing of the engine. Their speed at an engine 



Bell HUL-1 Simulates Rescue in Turkey 


Navy Bell HUL-1 performs a simulated rescue in the harbor at Isrniit. Turkey. During 
shipboard evaluation by Hclicuptci UtiliCy Squadron 2, Detachment 16, craft was flown 
almost 100 hr, in one month, carried more tliau 20,000 lb. of cargo and about ZSO pas 
sengers in all types of weather, 
speed of 4,000 rpm. would have been 26,000 


rpm. Tliey are designed to fail at approxi- 
iiiatclv 24,000 rpm. because failure at 
greater speed could endanger the integrity 
of other parts of the aircraft. 

Examination of the flight logs and flight 
engineer's log indicated that the subject 

K erplant had been operating normally. 

re were no pilot complaints and the 
flight engineer’s log showed that all engine 

mal operating limits. Overhaul records in- 
dicated that the powerplant liad been prop- 
ctly overhauled according to the manufac- 
turer’s specifications. At the time of the 
trouble tlic engines were operating, accord- 
ing to the crew, under the following con- 
dition.v; .All at 2,400 rpm,; all having fuel 
flow at 740-750 pounds per hour; all in low 
blower at 55 to 351 in. of manifold pressure 
and drawing 170, 180, 168, and 170 lb. 
BMEP. for Nos. I, 2, 3 and 4, respectively. 
These conditions were within operating 
limits set b'v the manufacturer and prac- 
ticed by the carrier, 

Prior to the accident, the hall bearing 
was installed ahead of the roller heating. 
Tliis was done to reduce the radial load on 
the roller bearing. As a result of this acci- 
dent the manufacturer issued service bulle- 
tins for the improvement of the inspection 
of the propeller thrust bearings and for the 
iiitcrcbangiiig of the position of these bear- 
ings. Hie C.A.A has issued Airworthiness 
Directive 57-64 vvliicli covets the same 


ANALYSIS 

Of all the possible causes of losing the 


most likelv were either a failure of one of 
the proptilcr llmist bearings or a fatigue 
failure of a section of a propeller blade. 
Because the outer sections of the pio- 

e cr blades were not recovered, the possi- 
ty of a fatigue failure in one of these 
missing sections cannot be cntirelv disproved. 
In analvraing this possibilitv the 'Board eon 
eludes that there was not a blade failure 
due to fatigue- This belief is supported bv 
the following reasons. First, when a blade 
tails due to fatigue or other reasons, the 
unbalanced condition generally results in 
severe vibration before propeller teats tree. 

No Severe Vibration 

In tins case there was no severe vibration; 
the only vibration was a slight visible sh-ik- 
ing of the engine cowling which was not 
transmitted to the structure and was not 
sensed on the eontrob. Second, wlien a 
blade failiitc is the initial occunencc the 
entire engine is apt to be wrenched violently 
and quickly from the firewall or its ring 
mount. In this accident the engine came 
apart just forward of the mating surface of 
the front crankcase section indicating that 
there were no large imbalanced centrifugal 
forces. .Also, the propeller shaft was ex- 
tremely overheated, stretched, and necked 
down in the vicinitv of the fracture. 

If a blade had failed as a result of fatigue 
this extensive overheating and softening of 
the propeller shaft would not have bad time 
to materialize in the short interval of 20 to 
25 seconds between the first vibration and 
the loss of the propeller assemhlv. Also, 
the four rather evenly spaced cuts made 

hy the four blades while still attailied to 
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Coined By AVIATION WEEK'^ 
AVIATION 

YOU SEE WEEK’S INFLUENCE AMONG 
ENGINEERING-MANAGEMENT 

Aiii^ftCiie in AiMtiMA BEST REAP 

ml Meit |n|«Mtinl Teclwiffl^ RepA 

•September 1949, AVIATION WEEK coined the word "AVIONICS"! 

First magazine to recognize the growing importance 
of electricity — electronics in aircraft and missiles, 
AVIATION WEEK also saw the need for a new word 
to describe such applications in the industry. First too 
in building a competent staff of graduate electrical 
engineering editors to report the progress and devel- 
opments in this newest technical field in the industry. 

In a brief seven years, “AVIONICS” has become 
accepted by Funk & Wagnalls Dictionary and is a 
widely used word both within and outside the Avia- 
tion Industry. 

For example, the Navy Bureau of Aeronautics re- 
cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 
literature. 


And wherever you fsec the word “Avionics” 

you have concrete evidence of AVIATION WEEK’S 

tremendous influence among engineering-management people. 
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AMcGRAW-HILl PUBLICATION 


) ® 


PILOTS! 


mi(Ou/iAe(|liin«, 

miiiluitjiaM 
New 

' Over 6,500 Airports listed by Stoto 

• Printipol Airports loroted on Slate Mops 

• Airport Chart Locotioiis Given 

• Runwoy lengths; Surfore; Diretfions; Condition 
< Approach Obstructions 

• lighting; Field Markings 

• Control Tower Frequencies 

• Omni, low Frequency, Homing, etc. Frequencies 






T I O N 



EMPLOYMENT OPPORTUNITIES 



Pathfinders of the airy blue 

ATRAIS is an uncanny navigating device developed by Goodyear Aircraft engi- 
neers. It is so vital to our national security, the facts about it are still top-secret- 


T o MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 

How well they succeed is evidenced by such miracle 
developments as ATRAN.This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 

ATRAN is a good example of the challenge — and the 
opportunity— available at Goodyear Aircraft, Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes. fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 

At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal, And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Thf^re doing at 

GOOD/i'EAR 

aircraft! ^ 
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LETTERS 


Almost in Cockpit 

riiv iirtic'lt "Bliif Aiigtl* l)o Sciious )ob 
lor N;«t" in (In; Nm. I-S i'Siic iif Auation 
(p. “1 j , l)( Erwin J. Biilbnn. wns one 
of (lie biicNt joh( of axi.iticin reporting that 
1 haie read in .1 long lime. Mr. Bntliaii 
I'lanapd to get the "feel'' of prteinnn flying 
into hie nrtiele m .1 inimner lelnch alnioet 
places the reader in the eoekpit of an I'lll'. 

AHM ioN Wrxs eonsistenth does a good 
technical job on n highly technical subject, 
lioneeer, it is exlreniels difflailt to create 
.1 feeling of reader p.irtieijjation sihite al.so 
presenting ;i rather complcs snbjcel in ini' 
derstandable hiigiiage. Mr. Biilfiaii did this 

Your eoiitimied interewt in the Nase is 
lery much appieeiated. 

E. B. 'I'.SYI.OR 
Bear \dmiral U. S. Navy 
Chief of Information 
Dep.irtineut of the Navy 
W ashington, P. C. 

Turkey vs. Bee 

It seems to me that the ndiiiinistration 
and our scientists might drisc a little harder 
on missiles and satellites if they rcnliacd 
lioiv loud the Russians are laughing at us. 
The Bl.igomavov inteniciv slions ssliaf .1 
tremendous sak the Soviets are getting from 


n/ itu reudfira on rhe iasnes rniaeii in ihe 
ntnfiazine's editorial columns. Address 
letters (o the Editor. Aviation Week. 
330 IT. 42 S/.. \air iork 36. iV. Y. Trr 

a genuine identi/ication. We teill not 


teritrrs trill be n’ithbeld on regiipat. 

transimilatiou heani. if effeetise. would also 
destroy tlie atomic rcsonrees of the 
sending it up, as it would base 
the “|X)int of origin" on each r 

Ymir article omitted the isorkinen in 
s|wce suits ulio would a.ssemhlc the finished 
'•transmut.itiou broadc-.ister" In space. It 
is the kind of article I uoiild expect to find 
in a seiciuv fiction iii.iga/inc, but nnt in 

.\vl.STUlN W’l.KIt. 

Your formulas appc.ir to be without a 
; of knossii quantih' and 
conditions of satellite 


Inacti> e Engineers 


1 think your indignant letler-to thc editor 
writer. Mr. Tliiirhcr from N'onvalk. Conn. 
i.\W Dec. 9. p. n-tl. ignored the fact that 
Mil was claiming a specif and altitude tceord 
for the Mil d with a iisc/iil load of -1 metric 
Ions (-f.dIO Ih.l. Offhand, I’d guess Hut the 
YIIAQ, wliieli set the 156 mph. speed 
record in 1954. didn't earn any such load. 
If the Mil-4 is a "turkey.’’ as 'nimber says, 
it’s a lilt ridiculous to compare its speed 
with load record with that of a relative 
luiinblc bee like the YII-59. Tlic tsvo craft 
simply aren’t in the same class. 




Not Impressed 

Re the letter "n.iiiger of Satellite" 
ten by Alfred Machado. Jr, (AW Nov. 25. 
p. 126). the transmutation ol metals In 
means of atomic bombardment is an aC' 
tomplished fact, but not at the distance 
i tmin .s.itellitc to earth I ins oivcd. 

I'lic production of isotopes is likewise an 
jteomplisked fact, hut not by the aloniit 
01 cleetrie-.il potential in a pr.ietieal '’Spot 
iiik." It is c|uite true that light can he in 
eic.iscd by amplification, but no progress 
has been made in this direction on gamma 
nivs even for short distances, not to incii' 
lion distances measured in hundreds of 

Your article docs not consider tbal all 
Lonecntr.itions of atomic energy are shielded 
liy lead to prcs'cnt just such g.tnima rays 
from escaping. I’hesc walls of lead act 
equally as wdl in presenting the penetra- 
tion of the "transmutiltion rays." 

A’onr iirticle does not consider that such a 


’I’hcsc two factors have created a situation 
which is intolerable to many engineers svho 
t ssilling to prostitute tl ' ' ' '’ 


he wrong. To find out. I p 
engineers who agree with me vsvite to As'i.s 
"’ to stand up and be counted. 

Iaxcks Raxici; 

I Clara, Calif. 


e that all 


flight, and sour implications of the destrnt' 
lion of our atuniie and hydrogen bombs 
seem to be equally iipplieahlc to the enemy. 
I refuse to l>c either impressed or abrined 


now feci conipei! 

my st.ind known. I am not a lop notch 
scientist, or an inhabitant ol the Pentagon, 
blit rather a run.of-the.mill engineer. ,I 
worked for an hast Canst electronics manii- 
f.icturer for five seats and ,iin now cmplos'cti 
by a West Coast aircraft firm, 

’ Ms point is this; there is no enginectnig 
shortage! I h.we seen large groups of com- 


& 

oLToi?" Inform People 

Your editorials in .Aviation Wtri: base 
alsssis's been illiuninating and gencnillv to the 
ciiK ol the situation. '‘WHiat \Vc Realh 
Need" (AW Dec. 2) is but the latest ex- 
ample of fine editorship. Unfortunatcls. 
Ihev are dire-cted to a relativelv small group 
that are already dcsolccs. A iaiger audience 

I would like to see "What \Vc Realh 
Need" and many others like it on a promi 
iient page of users' ncssspapr in the country 
along svith a direct appeal for es'cry citizen 
to write, not onlv to Congress, but more 
importaiilly, to Hie Eveeutive Branch and to 
the lieiidqiiartcrs of each political party. 

If President Eisenhosver bclies'cs tbal 
scientists and engineers arc just another 
pressure group, then our bands are tied 
until the entire population becomes a pres 
sure group. A’our eoitorials are ccrtainlv belp 
iiig, Iloss-cs'Cr. to be fc.illv cffectii'e, a wider 
audience lias to be aclis-ated t 


1 tlieir 


hands piaving for some interesting and chal. 
lenging work, [''iirtbcraiorc, within groups 
Hial do have work iiuiiv engineers are doing 
ssoik that would hardly be considered in 
line with their abilities. These oliservations 
arc simpl; inconsistent with the picture 
prescoited to ‘ ' 


' .American public. 

I feel Hiat there are two basic factors that 
have CTC-ated this sitieitioii. llie first factor 
is best siimmariacd bv a statement that sins 
made to me by an official of mv last ein- 
plover ■’’Yon arc not being paiJ for what 
sou do, vou are being paid to be here." I 
luive sin« come to the conclusion that any 
given company ssall iiiaiiitain a group of 
inactive engineers in hopes that ss'hcn a 
contract comes along it svill be in a 
position to handle it. This may K' a good 
company policy, but when one considers the 
nationwide picture of iiiactiie engineers, it 
is iiies-ilablc that the country as a ssbole is 
siilTering immeasnrablv. 

The .second factor is closciv licxl in svith 
■ risalty. The top Peniagn 


blind Ic 

put indiistis ill. Quite u 
dcrstand.ibly . each eontestanl ssants to g 
the biggest piece of cheese. 




It is believed that a blanket pemission to 
newspapers to reprint your editorials would 
be another eontribiition toward informing 
the .American people of where we staiitl 
and of Hie corrcetisc measures so urgently 
needed. 

J. A. Burki., Jr. 

Execiitise A’ice Picsidciil 
Expcrlmenl Incorporated 
Riehinond, A'a. 

f.Avi.srioN AA'erk editorials can be and arc 
reprinted u-idch in daily iiew'spapcrs, mili- 
tan' publicatioiis, internal information 
digcsf.s 0 / (he Department of Defense and 
in industrial plant newspapers. — Ed.) 

‘Cosmonautics’ Old 

In the Nov. 11 isstic, p. 29, the statement 
is made "Russia is calling its new' science of 
space flight 'cosmonautics' . . 

Tliis is a word that has been used a long 
time in Russia. One of the most coinprc 
hensive books on the subject appeared In 
Moscow in 1957 with a French title page 
uiid t-abte of contents added. It was .Ary J. 
Steinfcld’s Initiation i la Cosmoiiaiitique. a 
300-odd-pagc technical treatment of space 
flight. Typical eluptcrs were on history of 
cosmonautics, general rocket tlieorx', phy.sieal 
and chemical proa'sscs, cosmic ships, take- 
off and landing, and the theory of icla- 
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Cosmonautics is-nolliing new in Russia 
FatnesiCK I. Ordwav. Ill 
Project Director 
General .Astronanties Coip 
Uuntss'ille. .Ala. 

AVIATION WEEK, December ! 



BENDIX SHOOTS LANDINGS INDOORS 
TO HELP PRODUCE BEHER LANDING GEAR SYSTEMS 


AA'Iicn dcsiivning and producing com- 
plete landing gear systems it is viially 
iiiiponant to know in advance just how 
every component part will respond to the 
stresses and strains of flight conditions. 

That's why the giant landing gear 
testing equipment pictured abox’c plays 
such an important part in ihe develop- 
ment and production of Bendix* com- 
|)letc landing gear systems. 


.Ail major componenis that make up 
the system such ns control valves, nose 
wheel steering, retractor actuators, 
power braking as well as wheels, brakes, 
shock aijsorijing struts and even tires 
arc subjected to repeated tests of brak- 
ing. dropping, twisting and vibration 
Ijcfore final approval. 

For BendLx has proven over many 
years that landing gear components 


that have been designed, engineered 
and ic.sted to work together give better 
and more depcndalile performance 
than any arbitrary assembly system. 

So, when it comes to gear for land- 
ing. think and plan in terms of a com- 
plete landing gear system. Then, wc 
suggest you think of Bendix and Bendix 
Products Division at South Bend, 
Indiana. •.r «r. 


Bendix South Bend, 


IND. 







New aluminum sheet gives Convair B-58 

THINNER, TOUGHER SKIN 


The new muscle in America’s air 
arm, Convair’s supersonic B-58 
bomber, has a wing-skin that’s 
probably the thinnest, toughest 
yet — bonded to an aluminum 
honeycomb section. This new con- 
struction method uses a new light- 
gauge, high strength, heat-treated 
aluminum alloy skin produced 
by Reynolds. It has the strength- 
weight ratio, the superior mechan- 
ical properties and the excellent 
surface qualities demanded of 
skins on a supersonic ship like 
the Air Force’s B-58 "Hustler”. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. And Reynolds goes be- 
yond meeting material specifica- 


tions. Reynolds technical services 
contribute to customers’ design 
and engineering staffs — make 
Reynolds a part of many impor- 
tant industries rather than just 
a supplier. 

For details on how Reynolds 
can serve you — and for a com- 
plete index of Reynolds technical 
handbooks and films — write to 
Reynolds Metals Company, P.O. 
Box 1800 -TJ, Louisville 1, Ky. 

• 

For below mill quantities of AND sections 
and other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 



The above illustration shows how 
Reynolds new light-gauge, heat- 
treated, strong alloy sheet is bonded 
to an aluminum honeycomb for B-58 
wing sections. This new skin material 
is available in a range of thin gauges, 
widths, lengths, and alloys for several 
airframe applications. A typical size 
in Alclad 7075-T6 is .010"x36''xl20" in 
sheets, and in conventional coil lengths. 
Write for complete information and 
application assistance. 



are made with 


REYNOLDS ©ALUMINUM 



Watch Reynolds All-Family TV Program, "Disneyland”, ABC-TV 

REYNOLDS O ALUMINUM 







